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just two tablets 
at bedtime 


for gratifying 
rauwolfia response 
virtually free from sicle actions 


Rauwiloid® 


LOS ANGELES 


: 


in rheumatoid arthritis 


on only 12 mg. daily average maintenance dosaget 


METICORTELONE’ 


prednisolone 
...rapidly reduces swelling, tenderness and pain on motion 
...overcomes disabling muscle spasm 


...Maintains therapeutic benefits by minimizing sodium retention, 
edema and hypokalemia associated with older corticosteroids 


tin rheumatoid arthritis—daily maintenance dosage averages only 12 mg. 
(may be as low as 5 mg.) after initial suppression of symptoms 


“Meti’*steroids mean minimal maintenance dosage 


dosage: In rheumatoid arthritis—initially 20 to 30 mg. a day until favorable response is 
obtained. Dosage is gradually reduced by 2.5 to 5 mg. daily until maintenance levels between 
5 and 20 mg. are reached. Buff-colored tablets of 1, 2.5 and 5 mg. 
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Takes the 


guesswork 
out of thyroid 
replacement 
therapy 


TRIONINE' 


dl-triiodothyronine ‘Roch e’ 
a new metabolic accelerator 
For more prompt and definitive results in hypometabolic states arising 


from (1) thyroid hypofunction or (2) impaired utilization of thyroid 
hormone at the tissue level 


TRIONINE ‘Roche’ is pure, synthetic triiodothyronine, the ultimate metabo- 
lite of thyroglobulin which acts at the tissue-cell level. 


Advantages: 

FASTER RESPONSE—Unlike desiccated thyroid, thyroglobulin or thy- 
roxin, the metabolic effects of TRIONINE are 
manifested within 24 to 72 hours. The consist- 
ency of its action merits the use of TRIONINE 
for diagnostic purposes in borderline cases. 


RAPID ELIMINATION—Following withdrawal, therapeutic action ceases 
with equal rapidity. Consequently, toxicity due 
to cumulative effects or overdosage is unlikely. 


CONSISTENT, PREDICTABLE RESPONSE—TRIONINE is a pure crystal- 
line chemical of unvarying composition. Con- 
stant response from a given dose is assured. 


Fifty micrograms of TrIoNINE are approximately equal 
in calorigenic activity to 1% grains desiccated thyroid, 
U.S.P. 
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“Safe and effective mainte- 
nance therapy with digitalis 
glycosides had been a problem 
at our institution until we used 
gitalin [GITALIGIN]...”* 


e Safest—the only cardioactive 
glycoside whose therapeutic dose 


VISUAL HEART CLINIC — ONE OF A SERIES is its toxic dose. 
ARTERIOSCLEROTIC HEART DISEASE 


ROENTGEN CONFIGURATION 


Moderate rate of elimination. 
Postero-anterior position 


Moderate left ventricular enlargement 


with prominence and calcification of ¢ Short latent period. 
aortic knob. 
“aken from White Laboratories’ Technical Exhibit, 
Medical 105th A Uniform clinical potency. 


Chicago, June 11-15, 1956. 


Patients now on other cardiotonics may be 
easily maintained on Gitaligin: 0.5 mg. of 
Gitaligin is approximately equivalent to 
0.1 Gm. digitalis leaf, 0.1 mg. digitoxin, 
0.5 mg. digoxin. 


GITALIGIN TABLETS — Bottles of 30, 100 and 1000. 


GITALIGIN DROPS—30 cc. bottles with dropper 
calibrated for 0.05, 0.1, 0.2, 0.3, 0.4 and 0.5 mg. 


now available 


+ GITALIGIN INJECTION—5 cc. ampuls contain- 
: ing 2.5 mg. (0.5 mg. per cc.) of Gitaligin. 
- Packages of 3 and 12 ampuls. 


*HARRIS, R.. AND DEL GIACCO R.R.: AM HEART J. (AUG.) 1956, BIBLI- 
OGRAPHY ON REQUEST 


LIGIN 


White Laboratories, Inc. + Kenilworth, New Jersey 


(WHITE'S BRAND OF AMORPHOUS GITALIN) 


: 
4 
~ 
i 
F 
= 
. 
. 


now “... care of the man 
rather than merely his stomach.’ 


© 


controls 


gastrointestinal dysfunction 
at cerebral and peripheral levels 


tranquilization without 
barbiturate loginess 


spasmolysis without 
belladonna-like side effects 


for duodenal ulcer « gastric ulcer e intestinal colic 
spastic and irritable colon ileitis esophageal spasm 
G. symptoms of anxiety states 


: 
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aicarbDamat 


tridihexeth) dide 25 mg 
(3-diethylamino- 1- cyclohexyl- 
1 - phenyl - 1 - propanol-ethiodide) 2. Wolf & Wolff, Human Gastric Function 
Literature, samples, and 
personally imprinted peplic ulcer 
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For anxiety, tension 
and muscle spasm 
in everyday practice. 


® well suited for prolonged 
therapy 


® well tolerated, relatively 
nontoxic 


® no blood dyscrasias, liver 
toxicity, Parkinson-like syndrome 
or nasal stuffiness 


® orally effective within 
30 minutes for a period of 
6 hours 


RELAXES BOTH MIND AND MUSCLE 
WITHOUT IMPAIRING MENTAL OR PHYSICAL EFFICIENCY 


Miltown 


tranquilizer with muscle-relaxant action 


dicarbamate — U. S. Patent 2,724,720 


Supplied: 400 mg. scored tablets 
200 mg. sugar-coated tablets 


Usual dosage: One or two 
400 mg. tablets t.i.d. 


Literature and samples available on request 


WALLAcE LABORATORIES 
New Brunswick, N. J. 
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INTRODUCED 


In combating the aging process, 
proper nutrition is one of a number of 
factors which can help to “... avoid, 
retard, or even reverse some patho- 
logical changes....””* 


mineral-vitamin-hormone supplement 


helps combat the aging complex now 


to foster good health and usefulness later 


« vitamins and minerals 
to help maintain cellular function 


* enzymes to aid digestion 
* amino acids to help maintain nitrogen balance 
+ steroids to stimulate metabolism 


*Freeman, J. T.: Features of Gerontology’s Clinical Future, 
JAMA, 161:948, 1956. 
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SANBORN 


MODEL 300 


ISETTE 


electrocardiograph 


New York Branch Office 
1860 Broadway 
Circle 7-5794 and 7-5795 


Change leads by turning a knob, with “Instomatic” (amplifier- 
stabilizing) action automatically done for you as you turn the knob 
... mark patient’s name, data, date on record while its still in the 
instrument, using a built-in writing surface... reload new chart 
paper by lifting a cover, dropping in the roll, running motor... pick 
up and carry the instrument to a hospital ward or pattent’s home, as 
easily as you would a brief case. 

You can do every one of these — and a dozen more time-and- 
effort-saving things — when you use the new Sanborn Model 300 
VISETTE electrocardiograph. This remarkable, moderately priced 
instrument has been designed to fulfill a single purpose: convenient 
‘cardiography with no sacrifice in diagnostic accuracy. Here is an 
ECG that weighs only 18 pounds — no more than a portable type- 
writer; that occupies barely more space on the top of your desk 
than an 8%" x 11” letterhead; that encourages patient's pre-test 
peace of mind”, by its attractive, modern design; that shuts itself 
off, when the cover is closed; that grounds itself when a button is 
pushed; that keeps electrodes, paste, cables and accessories from 
getting lost, by storing them in a cover compartment. 

In short, the VISETTE is the electrocardiograph for your 
practice today. Call the “Sanborn man” in or near your city for 
all the facts on the new 300 VISETTE. He’ll be glad to demon- 
strate, in your office and at your convenience, the most convenient 
ECG you've ever used. Or, write for descriptive literature, with 
details of 15-day Trial Plan. 


SANBORN COMPANY 


175 WYMAN ST., WALTHAM 54, MASSACHUSETTS 
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PEPTIC 
HYPER- 
ACIDITY 


PROMPT PROLONGED 


KOLANTYL 


relieves spasm pain....the superior antacid with anti- 
spasmodic* action...no atropine or belladonna-like side effects." 
controls acid ...the preferred antacid . . . neutralizes 
hyperacidity promptly.” promotes healing. ..the protec- 
tive antacid... provides a soothing coating that covers the ulcer- 
ated area.” halts erosion. ..the preventive antacid... anti- 
enzyme action curbs necrotic effects of pepsin and lysozyme.‘ 
dosage: Adults: 2 to 4 teaspoonfuls Gel or 1 to 2 Tablets (should 
be chewed), every three hours as needed. Children: 1 or 2 tea- 


spoonfuls Gel t.i.d. *Bentyl—Merrell’s quick-acting and safe antispasmodic. 


1. McHardy, G. and Browne, D.: South. M. J. 45:1139, 1952. 2. Hufford, A. R.: Rev. Gastroenterol. 
18:588, 1951. 3. Johnston, R. L.: J. indiana M. A. 46:869, 1953. 4. Miller, B. N.: J. South Carolina 
M. A. 48:245, 1952. 


THE WM. S. MERRELL COMPANY 
New York - CINCINNATI + St. Thomas, Ontario 
Another Exclusive Product of Original Merrell Research 


fy 
= 
| 
Merrell 
ROLANTYL® 


simple, effective conception control 


iy 


when prescribing 


a diaphragm 


new—woven plastic— 


Ortho Kit. 


3 
4 
le 


just one specific 
therapeutic purpose 


to curb the appetite 
of the overweight patient 


PRELUDIN 


(brand of phenmetrazine hydrochloride) 


makes reducing: 


Effective because it provides potent appetite suppres- 
sion, while minimizing the undesirable effects on the 
central nervous system which may be encountered 
with certain other weight-reducing agents.' 
Comfortable because it virtually eliminates nervous 
tension, palpitations and loss of sleep.” 

Notably safe because it is not likely to aggravate 
coexisting conditions, such as diabetes, hypertension 
or chronic cardiac disease.? 


References: (1) Holt, J.O.S., Jr.: Dallas M. J. 42:497, 1956. (2) Gelvin, 
€. P.; McGavack, T. H., and Kenigsberg, S.: Am. J. Digest. Dis. 1: 155, 
1956. (3) Notenshon, A. L.: Am. Pract. & Digest Treat. 7: 1456, 1956. 


Precuoin® (brand of ph hydrochloride). Scored, square, 
pink roblet of 25 mo. Under license from C. H, Boehringer Sohn, 


Ardsley, New York 
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® 
DESITIN 
OINTM ENT 


INTMENT is effectively impervious to 
ment, perspiration and secretions — and so 
it is effectively anti-irritant. One’ soothing, 
tective, healing application acts for age 
in helping to prevent and clear up. 


DIAPER RASH 


irritation, chafing 
"excoriation 


saturated fatty acids and natural vitamins A and D) — x 
is the most widely used ethical specialty for the 3 
of the infant's skin. 


ay send SAMPLES and 
DESITIN CHEMICAL COMPANY 
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PICK THE PIPERIDOL 


BEST FOR YOUR PATIENT 


for pain= spasm 
of the upper G.I. tract 


capsule 


DACTIL’ 


Brand of Piperidolate HCl 


visceral eutonic 

relieves gastroduodenal. 
and biliary pain=spasm 
-—usually in 10 minutes 


for peptic ulcer 


tablet 


PIPTAL’ 


Brand of Pipenzolate 
Methytbromide 


cholinolytic 
normalizes motility 
and secretion; prolongs 
remissions, curbs 
recurrences 


LAKESIDE 


& 


FAN 


for generalized 
G.I. disorders 


tablet 


TRIDAL’ 


(DACTIL + PIPTAL—in one tablet) 


rapid, prolonged relief 
throughout 
the G.I. tract 


Patients on DACTIL, PIPTAL and TRIDAL 
remain singularly free of antispasmodic 
or anticholinergic side effects — 
urinary retention, constipation, dry 
mouth, blurred vision. 
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Dosage: The usual adult 
dose is 250 mg. every six 
hours. 

Available in specially 
coated tablets, pediatric 
suspensions, drops, otic 
solution, ointments, and 
I.V. ampoules. 


when infection 
strikes the respiratory tract... 


ILOTYCIN 


(Erythromycin, Lilly) 


provides singularly effective antibiotic 
therapy because 


e Virtually all gram-positive organisms are sensitive 

e Allergic reactions following systemic therapy are rare 
e Bactericidal action kills susceptible organisms 

e Normal intestinal flora is not appreciably disturbed 


EL! LILLY AND COMPANY «+ INDIANAPOLIS 6, INDIANA, U.S.A. 
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A COMMUNICATION TO THE FELLOWS 
OF THE 
NEW YORK ACADEMY OF MEDICINE 


SHE Council of The New York Academy of Medicine 
has directed the President to appoint a committee to 
survey, in searching fashion, the objectives, functions 
and activities of the Academy as they exist today. The 

o 4 Survey Committee is also charged with the task of 
making recommendations concerning future procedure and _ policies, 
as well as effective and practical means for executing them. 

Such a formal survey has never before been attempted. Some of 
the more cogent reasons for undertaking it at this time are: first, the 
organizational and corporate growth of the Academy since its founding 
one hundred and ten years ago; second, the expansion of its activities, 
both in medical and adjacent fields; third, a desire to retain the position 
of leadership which it has attained, not only in the local community, 
but throughout the nation and abroad. In each of these reasons are 
implied certain responsibilities which must be met, thoughtfully and 
with foresight. But an even stronger motive for self-examination is 
afforded by the altered scene in which the Academy operates. Num- 
erous factors have served to bring about new viewpoints, both lay and 
professional, toward medicine in the modern world. Among these may 
be mentioned the impact of insurance, of medical care in industry, 
of labor union participation, of the educational experiments and pro- 
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grams in universities and hospitals, the increase in the number of 
societies devoted to medical specialties, the rise of voluntary health 
agencies and the growing part played by governmental public health 
services, There is a general awareness of the importance of basic 
research. The interplay of professional and lay journalism, as well as 
the wide potential influence of radio and television, cannot be 
ignored. The Academy, in order to meet its obligations and render 
the greatest possible service, must adapt itself to a changing environment. 
In compliance with the directive of the Council, your President 

has appointed the following Fellows as a Survey Committee, under the 
general chairmanship of Dr. William Barclay Parsons, and each will 
act as chairman of a subcommittee to study one phase of the activities 
of the Academy: 

Administration: Marcus D. Kogel 

Building @ Plant: Condict W. Cutler, Jr. 

Bulletin: Louis J. Soffer 

Finance: Henry N. Pratt 

Library: George Rosen 

Medical Education: Dickinson W. Richards, Jr. 

Medical Information: John H. Garlock 

Public Health: Duncan W. Clark 


This group and its Chairman, Dr. Parsons, constitute an Executive 
Committee. Comments, critical or otherwise, are earnestly solicited 
from the Fellows concerning any aspect of the activities or operation 
of the Academy. Such communications should be addressed to Dr. 
Parsons or to one of the subcommittee Chairmen to whose particu- 
lar field of study the comments may appropriately apply; these may 


be sent to the Academy address. 

The Survey Committee will submit its findings and recommenda- 
tions to the Council for approval and action, It is anticipated that the 
final report will be ready for publication during the coming year. 

It is the sincere hope of the Officers and Council that the entire 
Fellowship will contribute of its experience and thinking to this project, 
so that the usefulness of the Academy, to its Fellows, to the medical 
profession at large and to the community, may be increased. 


Robert L. Levy William Barclay Parsons Howard Reid Craig 
President Chairman, Survey Committee Director 


Bull. N. Y. Acad. Med. 


THE 


ROLE OF ADRENAL STEROIDS 
ON RENAL FUNCTION AND 
ELECTROLYTE METABOLISM 


The Fourth Harlow Brooks Lecture 


Louis J. Sorrer 


Attending Physician and Head of Endocrinology, The Mount Sinai Hospital; 
Clinical Professor of Medicine, State University of New York College of Medicine 
at New York City 


and 


Aaron GuTMAN,** Jack and J, Lester Gasrivovet 


SHE adrenal cortex is intimately concerned with electrolyte 
and water metabolism and, either directly or indirectly, 
with certain aspects of renal function, With the isolation 
and identification of various adrenal cortical fractions, it 

mesesesesesese) became possible to subject this aspect of adrenal function 

to more precise study. The results of these studies over the past quarter 

of a century have yielded a voluminous and, by and large, contradictory 

and confusing literature. Certain generalities have of course become 

evident. Even prior to the availability of specific adrenal steroidal frac- . 

tions it had been adequately established that the lack of adrenal function 

in the patient with Addison’s disease and in the adrenalectomized animal 

resulted in an increased urinary excretion of sodium and chloride with 

equivalent amounts of water, and a decrease in the urinary excretion of 
potassium, When this basic defect was later subjected to more careful 
scrutiny with improved techniques, it became evident that the defect 

in relation to electrolyte and water metabolism consisted of at least three 

component abnormalities: 1) a decrease in the glomerular filtration rate 

and renal plasma flow;'* 2) an inability adequately to handle a water 

load over a given period of time; and 3) an increase in the urinary loss 


*Presented by Dr. Soffer at the 29th Graduate Fortnight of The New York Academy of Medicine, 
October 23, 1956. On this occasion, Dr. Soffer received the Harlow Brooks Medal. 


From the Endocrine Research Laboratory and Clinic of the Department of Medicine and the 
Department of Chemistry, The Mount Sinai Hospital, New York City. 

Aided by a grant from the National Institutes of Health of the U. S. Public Health Service. 
Research grant number A-921 (R). 

**Dazian Fellow in Endocrinology. 

**Moritz Rosenthal Fellow in Endocrinology. 

tAssistant Attending Physician, The Mount Sinai Hospital, New York City 
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of sodium and chloride and a decrease in the urinary excretion of potas- 
sium, The question promptly arose as to whether the inability of the 
untreated patient with Addison’s disease or the adrenalectomized animal 
to handle a water load represented a renal tubular defect, a reduction in 
the glomerular filtration rate, a change in the renal plasma flow, or vari- 
ous combinations of these several factors. Similarly, attempts were made 
to relate the abnormalities in electrolyte metabolism to changes in renal 
function. When the various adrenal hormones became available, studies 
were instituted to investigate their individual effects on these specific 
functions. 

The contradictory results of these studies on electrolyte metabolism 
and renal function are due to a variety of factors, including: 1) the pres- 
ence or absence of the adrenals; 2) the dosage and duration of treatment, 
3) the daily salt intake; 4) the mode of administration; and 5) species 
differences. 


Errects OF ADRENAL STEROIDS ON ELECTROLYTE METABOLISM AND 
RENAL FUNCTION IN ADRENAL INSUFFICIENCY 


In the patient with Addison’s disease and in the adrenalectomized 
animal the administration of desoxycorticosterone is followed by a de- 
crease in the urinary excretion of sodium, an increase in the urinary 
excretion of potassium, an elevation in the serum sodium level, and a 
reduction in the serum potassium content. However, despite the ability 


of this steroid to correct the electrolyte imbalance with respect to sodium 


and potassium, it fails to exercise an effect on the inability of the adrena- 
lectomized animal or patient with Addison’s disease to adequately handle 
a water load within a given period of time. In addition, the reduction 
in the glomerular filtration rate and the renal plasma flow cannot be 
completely corrected by the administration of desoxycorticosterone 
alone, both during short term studies** and more prolonged periods of 
administration.* This situation is altered, however, when the degree of 
hydration is increased appreciably.* The reduction in the glomerular 
filtration rate following upon adrenalectomy can be corrected by ade- 
quate maintenance with saline* (Table 1). Similarly, the administration 
of excessive amounts of desoxycorticosterone in association with an ade- 
quate salt intake may result in an increase in the glomerular filtration 
rate approximating normal levels providing significant sodium and water 
retention occurs.* 


Bull. N. Y. Acad. Med. 
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Taste I—GLOMERULAR FILTRATION RATES OF FIVE DOGS IMMEDIATELY 
BEFORE AND 8 TO 10 DAYS AFTER ADRENALECTOMY, 
ADEQUATELY MAINTAINED WITH SALINE 


Glomerular Filtration Rate (ml./min.) 


Dog. No. Control 


After Adrenalectomy 


1 61.8 61.9 
34.6 31.2 
53.9 48.7 
63.3 59.7 


57.6 61.0 


Adapted from Roemmelt, J. C., Sartorius, O. W., and Pitts, R. F.: Excretion and Reabsorption of 
Sodium and Water in the Adrenalectomized Dog. Amer. J. Physiol., 159:124, 1949. (Ref. 6.) 


This is in considerable contrast to the results observed with cortisone. 
The administration of this agent to adrenalectomized animals results, 
within a matter of hours, in a significant increase in both the renal 
plasma flow and glomerular filtration rate. The increase in the glomeru- 
lar filtration rate thus observed may occur in the absence of any increase 
in the plasma volume and in the face of a negative sodium balance.* ° 

The fact that in adrenal insufficiency the glomerular filtration rate 
may be enhanced by the adequate administration of saline would suggest 
that the reduction in glomerular filtration is at least in part related to 
the loss of sodium and extracellular fluid. Although this is indeed an 
important factor, the fact remains that cortisone is capable of improving 
the defect in glomerular filtration over a period of time during which 
no significant changes in the extracellular compartment or plasma vol- 
ume could be expected to take place. It is in this sense that its effect on 
this particular renal function is different from that exerted by desoxy- 
corticosterone, The role of this latter hormone on the glomerular filtra- 
tion rate is essentially an indirect one, related to its ability to cause a 
retention of electrolyte and water. 

This speeificity of effect of cortisone is similarly demonstrated in its 
influence on the renal response to water loading in adrenal insufficiency. 
No amount of desoxycorticosterone will increase the five-hour urine 
volume following the imbibing of a water load. However, under similar 
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Taste II—EFFECT OF CORTISONE ON WATER LOADING RESPONSE AND 
GLOMERULAR FILTRATION RATE IN ADRENAL INSUFFICIENCY 


1500 ml. of water 
1500 ml, of water +50 ma. cortisone 


5 hour Creatinine 5 hour Creatinine 

urine volume clearance urine volume clearance 

Subject (ce./min.) (ml.) (ce./min.) 
U.D. (A) 3¢ 99 76 97 
G.M. (H) ¢ 2! 103 
C.S. (H) 56 63 
S.G. (H) ¢ 89 


(A) = Addison’s disease 


(H)=Hypopituitarism with adrenal insufficiency 


test circumstances the prior administration of cortisone will invariably 
result in a significant increase in the urine volume approximating that 
obtained in normal individuals.’ This effect of cortisone on the renal 
response to water loading can apparently occur independently of its 
effect on the glomerular filtration rate. In Table II are presented the 
data obtained in one patient with Addison’s disease and three patients 
with hypopituitarism with adrenal insufficiency. In all four patients an 
appreciable increase in the urine volume occurred following the oral 
administration of 50 mg. of cortisone two hours before the test. In only 


one instance, however, was there a concomitant significant increase in 
the creatinine clearance. This, of course, does not exclude the probable 
effect of the rate of glomerular filtration on the maximal urinary flow 
in intact animals.* But in adrenal insufficiency there still is an additional 
factor, that of the influence of some adrenal hormones on the resorptive 


capacity of the distal tubular segment for water. 

The available data would suggest that in adrenal insufficiency, de- 
soxycorticosterone acetate exercises a considerable and fairly consistent 
effect on electrolyte and water exchange, in part by increasing the 
tubular reabsorption of sodium, The effects of cortisone on electrolyte 
metabolism are less consistent but this steroid specifically affects glo- 
merular filtration and alters the resorptive capacity of the distal segment 
of the tubules for water. 
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The reduction in the glomerular filtration rate and renal plasma flow 
in adrenal insufficiency probably represents a homeostatic device to mini- 
mize salt and water loss, since one of the major renal defects in adrenal 
insufficiency is a decrease in the renal tubular absorption of sodium. 
Following the administration of various adrenal cortical fractions, the 
urinary loss of electrolyte becomes appreciably reduced, often, however, 
without any immediate change in the rate of glomerular filtration or 
renal plasma flow.* Conversely, other adrenal hormones may cause an 
increase in the glomerular filtration rate accompanied by increasing 
losses of urinary sodium** despite the fact that the expected enhance- 
ment of tubular absorption of sodium from g8 to over gg per cent has 
occurred. This paradox may be resolved if we assume that the urine 
volume and its sodium content under the influence of adrenal steroid 
therapy are the mathematical resultant of: 1) the degree of change in 
the glomerular filtration rate; 2) the degree of change in the renal plasma 
flow; and 3) the degree of change in the absorptive capacity of the 
tubule for electrolyte and water. 

One may further speculate on possible additional factors involved 
in the renal tubular resorptive capacity for water. In adrenal insuff- 
ciency this function is defective and capable of correction by cortisone 
but not by desoxycorticosterone. That this defect is probably not en- 
tirely related to a decrease in glomerular filtration is evidenced by the 
fact that an appreciable increase in the glomerular filtration rate by the 
administration of saline and desoxycorticosterone does not result in any 
improved response to water loading. On the other hand, there is consid- 
erable evidence to suggest that there is an actual increase in the tubular 
reabsorption of water in adrenal insufficiency.*:'’* Corey, Silvette, and 
Britton" have postulated that the adrenal cortical and the posterior pitui- 
tary hormones exercise antithetical effects. In effect, the adrenal fractions 
increase water and decrease sodium excretion, while the posterior pitui- 
tary antidiuretic hormone causes the reverse phenomenon. Roemmelt, 
Sartorius and Pitts® suggest that the increased urinary excretion of 
sodium occurring in adrenal insufficiency is a reflection of the effect of 
the antidiuretic hormone of the posterior pituitary made possible by the 
absence of adrenal hormones. Finally, several groups of investigators’™"* 
have found evidence of increased amounts of an antidiuretic substance 
in adrenalectomized animals. 

Regardless of whether there actually occurs an increase in circulating 
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Taste ILI--lTHE EFFECT OF ETHYL ALCOHOL ON THE EXCRETION OF A 
WATER LOAD IN PATIENTS WITH ADRENAL INSUFFICIENCY 


1500 ml. of water 1500 ml. of water 
1500 ml. of water +60 gm. alcohol 450 mg. cortisone 


5 hour 5 hour 5 hour 
urine volume urine volume urine volume 
Subject l. ml. ml. 


L.C. (A) 135 
(A) 435 
G.M. (H) 75 


(A) = Addison's disease 
(H) =Hypopituitarism with adrenal insufficiency 


antidiuretic hormone, the hypothesis that enhanced tubular reabsorption 
of water is due to the action of an antidiuretic principle in the absence 
of adrenal hormones is an attractive one. The question arises as to the 
origin of this principle, and the first point of consideration, of course, 
is its possible identity with the antidiuretic hormone of the posterior 
pituitary. In Table III are presented the data obtained in three patients 
with adrenal insufficiency on whom water load tests were performed 
following the oral administration of ethyl alcohol. In none of the three 
did there occur a significant increase in the urine volume following the 
ingestion of alcohol, such as one might have expected if the active anti- 
diuretic principle were of posterior pituitary origin. These studies in- 
cluded the administration of the total dose of 60 gm. of alcohol just 
prior to the administration of the water load, and were subsequently 
repeated distributing the alcohol equally through a 24 hour period 
before giving the water. Similar results have previously been reported 
in one patient with Addison’s disease and one with hypopituitarism.” 
One would hardly accept these data as unequivocal evidence negat- 
ing the hypothesis. However, since ethyl alcohol has been shown to 
inhibit the release of antidiuretic hormone from the posterior pituitary 
gland**** these results do raise two salient questions: 1) Is the circulating 
antidiuretic principle present in adrenal insufficiency of posterior pitu- 
itary origin? and 2) If this factor is of pituitary origin does it play the 
role in adrenal insufficiency outlined for it by the hypothesis? The 
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Figure 1—The effect of desoxycorticosterone 

acetate on sodium, chloride and potassium 

balance and creatinine clearance in a normal 
subject. 


failure of ethyl alcohol to induce water diuresis following a water load 
would cast great doubt on the functional significance of the circulating 
antidiuretic principle in adrenal insufficiency if we assume it to be of 
posterior pituitary origin, 


Errects oF ADRENAL STEROIDS ON ELECTROLYTE METABOLISM 
AND RENAL FUNCTION IN THE PRESENCE OF INTACT 
AND HyYPERFUNCTIONING ADRENALS 


Some years ago we reported on the increased urinary excretion of 
sodium in some patients with Cushing’s syndrome following administra- 
tion of desoxycorticosterone acetate.** ** This paradoxical observation 
raised the question of a possible different role of desoxycorticosterone in 
relation to electrolyte and water metabolism in the presence of intact 
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adrenals, in contrast to that observed in adrenal insufficiency. Several re- 
ports subsequently appeared describing the initial retention of sodium in 
adrenal intact individuals upon the administration of this hormone, 
followed by an increased urinary excretion of this electrolyte after 6 to 
10 days of continued therapy with the steroid.** ** In one of the reported 
studies, the salt intake was unrestricted, and in the other, the daily salt 
intake varied from 3.0 to 3.5 gm. In Figure 1 are presented the balance 
data that we obtained in a normal subject treated for 14 days with 20 
mg. of desoxycorticosterone daily. The subject was maintained on an 
8.5 milliequivalent sodium diet with a daily oral supplement of 3 gm. of 
salt. The period of treatment with desoxycorticosterone was preceded 
by an eight day control period on the fixed diet with the added daily 
salt supplement. During the first six days of therapy there occurred a 
considerable retention of sodium and chloride and some increase in 
the urinary excretion of potassium, During this six day period the 
glomerular filtration rate as measured by creatinine clearance remained 
constant and unchanged from the control period. From the 6th to the 
11th day the degree of sodium retention became less. This was more 
marked with chloride, and a positive potassium balance was observed. 
From the rith to the 14th day there was a definite negative sodium and 
chloride balance and a variable urinary excretion of potassium. From the 
6th to the 14th day, concomitant with the increase in the urinary ex- 
cretion of sodium and chloride, there was a very slight but consistent 
and progressive increase in the glomerular filtration rate, which reached 
a peak at the time of the maximum urinary loss of sodium and chloride. 
Such a progressive decrease in sodium retention with an eventual nega- 
tive sodium balance within a 6 to 12 day period is not necessarily con- 
sistently observed in the presence of intact adrenals. In patients with 
adrenal cortical hyperfunction producing Cushing’s syndrome an in- 
crease in the urinary excretion of sodium often, although by no means 
always, occurs almost immediately upon the administration of desoxy- 
corticosterone.** *° The significance of these observations is to emphasize 
the difference in effect, at least in time relationships, of the hormone 
desoxycorticosterone in the presence or absence of intact adrenals. The 
salt retaining effect of the steroid is in part modified by the presence of 
actively functioning adrenals, 

Unlike desoxycorticosterone, the effect of cortisone on electrolyte 
metabolism in adrenal insufficiency is variable. In this respect, the be- 
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Figure 2—The effect of cortisone on sodium, potassium and 
chloride balance and creatinine clearance in two normal subjects. 


havior of cortisone in the presence of intact adrenals is not very different 
from that observed in adrenal insufficiency. As with desoxycorticoste- 
rone, however, in the presence of intact adrenals the prolonged use of 


cortisone may result in an increase in the urinary excretion of sodium 


and chloride, although during the early period of treatment there may 
have been salt retention.** ** In Figure 2 are presented the balance data 
that we obtained in two normal subjects treated with the oral adminis- 
tration of 100 mg. of cortisone divided into four equal daily doses, for a 
15 day period in one instance and a 17 day period in the other. They 
were maintained on a constant diet containing 8.5 milliequivalents of 
sodium with a daily added salt supplement of 3 grams. In the patient 
P.R. there was an immediate negative sodium, chloride, and potassium 
balance. The sodium and chloride loss was greatest during the first six 
days of therapy and then became progressively less, approximating the 
initial control levels toward the end of the period of study. Throughout 
the study the glomerular filtration rate, although variable, tended to be 
lower than during the control period, In the second patient (I.P.) there 
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Figure 3—-Effect of prednisone on the 
urinary excretion of sodium and potassium. 


was an initial sodium, chioride, and potassium retention, most marked 
during the first eight days of treatment, followed by a lesser degree of 
retention of sodium and potassium through the remainder of the study, 
with a slightly negative chloride balance. The glomerular filtration rate 
did not alter significantly during the experimental period. 

The introduction of an unsaturated double bond between carbons 
1 and 2 in ring “A” of cortisone and cortisol alters the effect of the 
steroid on electrolyte metabolism. In Figure 3 are presented such data 
in four normal subjects maintained on a constant daily sodium intake 
of 8.5 milliequivalents with an added supplement of 3.0 gm. of salt. 
Following a control period of six days on this regimen, they were 
then given 40 to 140 mg. of prednisone daily by mouth for a 4 to 
12 day period. In all four subjects there followed, to varying degrees, 
an increase in the urinary excretion of sodium and a very slight over-all 
increase in the urinary excretion of potassium. This study was subse- 
quently repeated in four additional normal subjects, using prednisolone 
in a daily dosage of 140 mg. for four days (Fig. 4). In three members of 
this group, there again occurred a definite increase in the urinary ex- 
cretion of sodium. In the fourth subject, no significant change occurred. 
In all four subjects the urinary excretion of potassium was slightly 
increased. 


The nature of the changes in the extracellular compartment follow- 
ing administration of cortisone to subjects with intact adrenals is of 
considerable interest. In such individuals on a comparatively salt-free 


Bull. N. Y. Acad. Med. 


I 
ot] oo 
| 


ADRENAL STEROIDS 


400 
Urinery 
Potossium 

400. 
Urinery 
Sodium 


Medicotion 


Deys 


Figure 4—Effect of prednisolone on the 
urinary excretion of sodium and potassium. 


diet (3 to 8.5 milliequivalents of sodium daily) the extracellular com- 
partment was increased following the administration of cortisone. This 
increase was not associated with a gain in weight, and, therefore, repre- 
sented a shift of fluid from within the cells outward.** *! Further exten- 
sion of this study*? during which subjects with intact adrenals received 
100 to 200 mg. of cortisone daily for 10 to 20 days revealed a progressive 
increase in the inulin space, which reached a peak increase of approxi- 
mately 23 per cent after eight to nine days and spontaneously reverted 
to control values by the 12th to 15th day despite continued therapy. 
The expansion of the inulin space was associated with an increase in total 
extracellular sodium and chloride but no gain in weight. When the extra- 
cellular volume began to fall during the period of treatment there was a 
proportionate decrease in extracellular electrolytes, not accompanied by 
a corresponding negative sodium and chloride balance. These data again 
suggest a transient shift of fluid, sodium, and chloride from within the 
cell to the extracellular space under the influence of cortisone. Thorn 
and his co-workers suggest that this effect of cortisone tends to restore 
towards normal the elevated intracellular sodium characteristic of many 
chronic disease states. The shift of sodium from within the cell to the 
extracellular compartment serves to increase the load of sodium presented 
to the kidney for excretion. Some of the sodium thus presented in the 
tubule is excreted and the remainder again re-absorbed. 

Similar changes in shifts of electrolytes and fluid in the presence of 
intact adrenals were also obtained with desoxycorticosterone.** In one 
patient with Cushing’s syndrome due to adrenal cortical hyperfunction 
without tumor, however, the oral administration of cortisone was fol- 
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Figure 5—Acute effects of adrenal steroids on 
urinary excretion of sodium, potassium and chloride: 
1) control; 2) cortisone; 3) prednisone; 4) compound 


“S”: 5) aldosterone; 6) desoxycorticosterone acetate. 


lowed by a decrease in the extracellular compartment as measured by 
thiosulfate; this became evident within three days after the beginning 
of the experiment and was not associated with a previous increase in the 
extracellular fluid. In this experiment there occurred no change in the 
total body water determined by antipyrine, but there was a slight in- 
crease in the urinary excretion of sodium and chloride as contrasted to 
the control balance period. Identical results were subsequently obtained 
in this patient, employing desoxycorticosterone acetate in place of corti- 
sone.** Similar studies conducted in a second patient with Cushing’s 
syndrome yielded results identical in direction with those observed in 
normal individuals, although the changes were not quite so marked as 
seen in the latter group.** 

The variation in effects on electrolyte metabolism in intact subjects 
under given experimental conditions, observed with the prolonged use 
of the adrenal steroids, is similarly seen in studies dealing with the 
acute effects of these fractions. In Fig. 5 are presented the experimental 
data on the urinary excretion of sodium, chloride, and potassium ob- 
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tained in three normal individuals following short term administration 
of cortisone, prednisone, compound “S” (17-hydroxy-11 desoxycorti- 
costerone), aldosterone, and desoxycorticosterone. All patients were 
maintained throughout the experiment on a constant diet containing 
8.5 milliequivalents of sodium with a daily oral supplement of 3 gm. 
of salt. The subjects were kept on this regimen for four to seven days 
prior to the beginning of the experimental study. The control values 
were obtained on the last day of the control period and all steroids with 
the exception of desoxycorticosterone, were administered two hours 
prior to the test period. Because of its oily medium, desoxycorticosterone 
was given four hours before the test. Both aldosterone and desoxycorti- 
costerone were administered parenterally. On the day of the test, break- 
fast was withheld, and two hours after the administration of the hormone 
(four hours in the instance of desoxycorticosterone), each subject was 
given 400 ml. of water to drink; urine collections were then made over 
a 4-hour period and analyzed for sodium, chloride, potassium, and 
creatinine. Blood for serum creatinine was withdrawn during the half- 
mark of the test period. The total test amount of hormone was admin- 
istered in one dose as follows: cortisone, 150 mg.; prednisone, 50 mg.; 
compound “S, 


” 


150 mg.; aldosterone, 500 micrograms intramuscularly, 
desoxycorticosterone, 20 mg. intramuscularly. Three days were allowed 
to elapse after the administration of each fraction before the next hor- 
mone was given. 

Examination of the data reveals that cortisone and prednisone in- 
duced a considerable increase in the urinary excretion of sodium in one 
of the three subjects, and compound “S” in two of the three subjects. 
Aldosterone and desoxycorticosterone induced a significant decrease in 
the urinary excretion of this electrolyte in all three individuals, The urin- 
ary chlorides were increased appreciably in two of the three subjects 
following the administration of cortisone and prednisone, and in all 
three with compound “S.” A decrease in urinary chloride was noted 
with aldosterone in two individuals, and in one following the use of 
desoxycorticosterone, A potassium diuresis was observed to occur in all 
three subjects when they were given cortisone and prednisone; in two 
with compound “S”; and in one with aldosterone and desoxycorti- 
costerone. A second subject showed a very slight increase, of question- 
able significance, in the urinary excretion of potassium following the 
use of these last two hormones. 
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The results of the various studies indicate the large variety of factors 
which determine the nature of the response on electrolyte metabolism 
to the various adrenal steroids. Some of these factors, such as the pres- 
ence or absence of the adrenals, the state of hydration, the salt intake, 
the duration of treatment, and the technical circumstances under which 
the experiments are performed are quite clear. However, there still 
remain differences in response when these factors are adequately con- 
trolled. In the final analysis, the effect is determined by the sum total of 
the degree of change in the glomerular filtration rate, the renal plasma 
flow, and the resorptive capacity of the tubules for water and electro- 
lytes. But the various factors which influence the direction and the 
degree of the changes in these parameters are by no means clear. More 
recently, the modification of the chemical structure of the basic adrenal 
steroid by the organic chemist has served to modify the actions of these 
fractions, Halogenation of cortisone and cortisol with fluorine or chlo- 
rine in the g alpha position, or methylation on carbon 2, has increased 
the sodium retaining effect of the two original hormones enormously, 
while the introduction of a double bond between carbons 1 and 2 in 
ring “A” has the reverse effect. 

In a general sense, the conclusions are justified that in adrenal insufh- 
ciency aldosterone and desoxycorticosterone are salt retaining, while 
cortisone and cortisol are not consistently so. In those instances in which 
the latter two hormones do cause a decrease in the urinary excretion 
of sodium, this effect is not as pronounced as that observed with aldo- 
sterone or desoxycorticosterone. Cortisone directly increases the de- 
pressed glomerular filtration rate observed in adrenal insufficiency and 
decreases the resorptive capacity of the renal tubules for water. 

In the intact subject both cortisone and desoxycorticosterone will 
cause an increase in the extracellular fluid compartment, in part due to 
a shift of fluid and sodium from within the cell outward, The expanded 
extracellular space will spontaneously contract with the prolonged 
administration of these agents. In the presence of a spontaneous increase 
in adrenal cortical function such as occurs in Cushing’s syndrome, this 
homeostatic device, both in regard to the extracellular compartment and 
the urinary excretion of sodium, is enhanced and may become promptly 
operative upon exogenous administration of the steroid. 

The Meticorten and Meticortelone used in these studies were generously supplied 


by the Schering Corp., Bloomfield, N. J. Compound “S” by Dr. Elmer Alpert of Merck 
Sharp & Dohme, Rahway, N. J.; and aldosterone by Ciba, Basle, Switzerland. 
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D. A. KARNOFSKY 


Panel On 
MANAGEMENT OF DISSEMINATED 
NEOPLASTIC DISEASE* 


Davin A. Karnorsky ... Moderator 


Associate Professor of Medicine, Cornell University Medical College; 
Associate Attending Physician, Memorial Center for Cancer 
and Allied Diseases 


INTRODUCTION 


“He panel this afternoon is concerned with the Manage- 
i ment of Disseminated Neoplastic Disease in Man, A 
i number of symposia with similar titles have been pre- 
sented in the past. They have consisted of discussions of 
_ the role of surgery, of radiotherapy, and of chemo- 


therapy in the management of cancer; and if sufficient time were avail- 


able, papers were presented on such subjects as the relief of pain, and 
the psychological aspects of far advanced cancer, Occasionally a clergy- 
man was asked to explain how people reacted to the threat of impend- 
ing dissolution. There might be a discussion of what to tell the patient. 
These are all obviously practical and important subjects; they have 
already been adequately documented elsewhere. 

This panel proposes to examine the management of disseminated 
neoplastic disease on a different plane; that is, to review the variety 
of disturbances in the patient produced by the presence of various 
forms of disseminated cancer. There are admittedly only a few measures 
available which will restrain the growth of neoplastic cells; these 
methods at best are of restricted and temporary value, Until more satis- 
factory specific therapy is discovered, the physician must employ all 
the knowledge and therapeutic techniques available in an attempt to 
relieve distress and to prolong life. Steady therapeutic progress (the 
epoch-making empirical discoveries are excepted) stems mostly from 
an understanding of the physiopathology of disease. 

This panel will undertake to discuss the physiologic and morphol- 
ogic derangements seen in cancer. It is unfortunate that in many 
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instances diagnostic accuracy will not lead to effective therapy, but it 
is hoped that we can illustrate situations where therapeutic procedures 
can be instituted with benefit to the patient. Drs. Kuschner and Thomas 
will describe the problem of infection in patients with widespread 
cancer. This may be due in part to the disease and in part to the con- 
sequences of therapeutic procedures. Drs. Ley and Ellison will review 
the great variety of hematologic disorders including those of primary 
neoplasms of the blood-forming organs as well as those changes second- 
ary to the presence of disseminated cancer. Dr. Myers will sum- 
marize the variety of metabolic disturbances that are related to the 
growth of certain forms of cancer, and their presence in specific loca- 
tions of the body. Finally, Dr. Southam will consider the effects 
produced by intrusion of metastatic disease on certain organs. 

There is not sufficient time to present here the indications for 
various forms of radiotherapy and list the cancer chemotherapeutic 
agents. These can be obtained from other sources, This symposium 
will, I hope, emphasize the variety of problems presented by patients 
with cancer, and the need for careful analysis of their problem as a 
prelude to therapy. This will assure the application of the most effective 
available therapy, and also permit a critical and precise assessment of 
the effects produced by certain forms of treatment. More important, 
these clinical situations present intellectual challenges to the physician, 
which in their solution will contribute to our ability to care for our 
patients, This is the highest function of medicine. 
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INFECTION IN DISSEMINATED 
NEOPLASTIC DISEASE*?t 


Marvin KuscHNER 


Professor of Pathology, New York University-Bellevue Medical Center; 
Director of Pathology, Bellevue Hospital 


and 


Lewis THOMAs 


Professor and Chairman, Department of Pathology, 
New York University-Bellevue Medical Center 


SNY consideration of infection in disseminated neoplastic 
diseases would seem to require division of these dis- 
eases into two categories; first, carcinomatosis and 
secondly a category that might conveniently be termed 

Gesesesesesesa Malignant disease of the reticuloendothelial system and 
which would include malignant lymphoma, leukemia, and multiple 
myeloma, This separation is not based simply on differences in cell 
type but rather reflects our belief that these two types of malignant 
disease are characterized by quite different reactions to infection. 
Indeed these differences are striking enough to suggest that an exam- 
ination of them might begin to give us some insight into the factors 
that determine infectibility. 

We should like to consider first infection as a complication of ad- 
vanced carcinoma. If a large number of cases of this type are examined 
clinically or at necropsy, infection is found to be a common compli- 
cation. The type of infection seen, however, leads one to believe that 
local factors predisposing to infection are far more important than 
any diminution in general resistance to infection. These local factors 
are dependent upon alterations in structure and function produced by 
the tumor itself. They are commonly seen and consist of: 1) ulcera- 
tion and sloughing of exposed surfaces, as for example in tumors of 
the gastrointestinal tract, ulcerated tumors of the mouth, or massively 
ulcerating breast carcinoma; 2) obstruction with stasis and infection 
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behind it as in the suppurative pneumonia secondary to bronchogenic 
carcinoma or pyelonephritis secondary to a variety of pelvic tumors 
causing ureteral obstruction; 3) perforation, particularly of the gastro- 
intestinal tract, with resulting localized or generalized peritonitis and 
4) fistula formation with consequent infection as exemplified by the 
extension of esophageal carcinoma to the trachea or bronchi and the 
pulmonary infections secondary to tracheo-esophageal fistula formation 
as well as the infected rectal and vesical fistulae complicating carcinoma 
of the cervix. These are only a few examples of the common type of 
local infection seen in advanced carcinoma. There is nothing specific 
about them for a foreign body occluding a bronchus or a fishbone 
perforating the intestine is as likely to produce infection as are tumors 
at these sites. We have little reason to believe then that the common 
infections associated with advanced carcinoma reflect any interference 
with humoral or cellular mechanisms of resistance to infection. Indeed 
the infrequency with which these common local infections become 
generalized although accompanied by wide-spread extension of the 
tumor might well lead one to conclude that the mechanisms of resist- 
ance are intact. 

Any such conclusion would seem to fly in the face of the fairly 
widely held belief that severely depleted individuals, of whom the 
cachectic patient with carcinomatosis is perhaps the prime example, are 
particularly prone to infection, It is our impression that this belief may 
be based on a failure to properly evaluate the importance of the local 
factors we have described and on a too facile interpretation of epidemio- 
logical or experimental experience. The epidemiological evidence for 
increased susceptibility to infection in malnourished, depleted indi- 
viduals in whom morbidity and mortality from infection reach epidemic 
proportions frequently fails to take into account the simultaneous neg- 
lect of sanitation, the population crowding and the generally inade- 
quate living conditions common to famine areas. There is ample experi- 
ence, too, which indicates that mass starvation does not lead to mass 
infection in areas where sanitation control is maintained.’ 

The experimental approach to this problem has concerned itself 
for the most part with antibody production and susceptibility to 
infection in animals in which inanition and protein depletion have been 
induced by deficient diets and/or plasmapheresis. Additional studies have 
been performed on human subjects with protein depletion secondary 
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to a variety of diseases. Following the demonstration that antibodies 
were globulins, Cannon and his associates* shewed that protein depleted 
rabbits and rats produced less antibody in response to inoculation with 
typhoid vaccine and sheep erythrocytes. Similarly protein depleted rats 
and rabbits immunized with a pneumococcal vaccine had a greater 
susceptibility to intradermal pneumococcal inoculation than did non- 
depleted controls.* Metcoff and associates on the other hand, demon- 
strated that rats on protein deficient diets resulting in hypoproteinemia 
were no less resistant to Salmonella infection than were controls and 
that the deficient animals attain antibody titers equivalent to those of 
the controls, In studies by Stoerk, Eisen and John® and by Axelrod, 
Carter, McCoy and Geisinger," specific vitamin deficiencies were shown 
to influence antibody production but in their low protein and inani- 
tion control animals there was no impairment of antibody response. 
These are some of the apparently inconsistent results of animal investi- 
gation and their application to humans must be approached with cau- 
tion. It is noteworthy that much of the experimental work has been 
done on animals with degrees of depletion and deprivation so extreme 
as to be rarely matched in clinical experience. 

Turning to the investigations in humans, we again encounter cer- 
tain inconsistencies. Thus Wohl and co-workers’ measuring the anti- 
body response to typhoid vaccine by flagellar agglutination found that 
average titers were highest in patients with normal blood protein levels 
and lowest in patients with hypoproteinemia secondary to a variety of 
diseases. Utilizing more quantitative measurements of antibody produc- 
tion during the anamnestic response to diphtheria toxoid, Balch* studied 
a group of 25 severely depleted patients at Bellevue Hospital. Eighteen 
of these 25 were dying of advanced neoplastic disease. These patients 
produced antitoxin in amounts equivalent to that produced by a well 
nourished group and there was no relationship between antitoxin levels 
and serum albumin or serum globulin levels. Bieler and associates® had 
followed a group of hypoproteinemic anemic patients in their clinic and 
were struck by the fact that they remained remarkably free of infec- 
tion. Studies of complement titers, opsonic indices, and antisheep 
hemagglutinin titers in this group revealed these to be normal. In elec- 
trophoretic studies of the serum of these patients, all protein fractions 
were diminished in quantitative proportions and there was only slight 
decrease in absolute amounts of gamma globulin. It would seem diffi- 


Bull. N. Y. Acad. Med, 


MANAGEMENT OF DISSEMINATED NEOPLASTIC DISEASE 687 


cult then at the present time to implicate inadequate immunologic 
reaction in the pathogenesis of infections in carcinomatosis. 

Rarely, metastatic disease in the bone may be so extensive as to 
result in a marked decrease in circulating leukocytes. In these patients a 
type of inadequate response to infection is seen which is termed 
agranulocytic inflammation. It is characterized by relatively unhindered 
bacterial growth as demonstrated by the presence of bacterial colonies 
in a fibrinosanguineous exudate with few or no polymorphonuclear 
leukocytes present. This type of reaction, or more properly failure of 
reaction, is much more frequent in the second category of neoplastic 
disease. 

Before considering this second category, it might be well to call 
attention to one other type of infection seen in patients with advanced 
carcinoma. At necropsy, some 75 per cent of these patients have lobular 
pneumonia of varying extent, These pneumonias are usually quite acute 
and almost agonal in type. Again they are not accompanied by any 
morphological evidences of disseminated infection. They are no more 
frequent in patients dying with carcinomatosis than in those dying 
with cerebral hemorrhage or infarction, brain tumors, cirrhosis, uremia, 
or congestive heart failure. It is our impression that mechanical and 
functional factors are of prime importance here too, for, with loss of 
gag and cough reflexes and depression of normal pulmonary clearing 
mechanisms, a variety of organisms are aspirated and produce infec- 
tion. If any general loss of resistance occurs in these moribund patients, 
it must be considered so nonspecific as to constitute part of dying. 

We may now turn to the group with malignant lymphoma, leu- 
kemia, and multiple myeloma. In this group, it is immediately obvious 
that the local factors that predispose to infection in the cases of car- 
cinoma are rarely operative. Luminal obstruction and mucosal surface 
ulceration are seen from time to time but contribute little to the general 
problem of infection in these diseases. Considering acute leukemia first, 
we find that massive terminal infection with septicemia is, or at any 
rate prior to antibiotics was, a common mode of exitus. Farber'® de- 
scribes this in children as follows: “Frequently a trivial cold will prog- 
ress rapidly within a few hours to a generalized bacteremia and this, 
at times, despite amounts of antimicrobial agents considered sufficient 
to control infections of similar nature in nonleukemic children.” Ki- 
brick" in a study in children with acute leukemia in relapse and re- 
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mission was able to demonstrate that a diminished antibody response 
to polyvalent influenza vaccine and formalinized pneumococcal vaccine 
was characteristic. This is a finding of questionable significance in terms 
of susceptibility to infection if one measures it against the fact that 
during hematologic remission, patients with leukemia handle infection 
as well as do non-leukemics. The implication here is that the leukocytic 
response or lack of response is of greater importance than a reduced 
capacity to form antibodies, The older literature reviewed by Forkner'* 
describes repeated instances in which patients with chronic, myelogen- 
ous or lymphatic leukemia failed to respond to typhoid vaccine. Never- 
theless, when massive disseminated infection does occur in these patients, 
it is usually at a time when the number of normal leukocytes is markedly 
reduced. This reflects itself in the characteristic agranulocytic response 
to infection which in turn is correlated with the degree of replacement 
of normal hematopoietic tissue by tumor. This probably represents 
only one facet of a more complicated breakdown in mechanisms of 
defense. 

In multiple myeloma, recurrent infections are a not infrequent prob- 
lem. In our experience, leukopenia is rare in this disease and agranulocy- 
tosis, then, does not appear to explain the susceptibility to infection that 
may be present. Since this is a tumor involving the plasma cells cur- 
rently thought to have much to do with antibody formation, there have 
been several studies directed at this feature of the disease. Such studies 
have demonstrated the total absence of normal gamma globulin in some 
of these patients,"* absence or marked depression of so-called natural 
antibody including antibody to blood group substances,"* and a gen- 
erally poor response to specific antigen challenge.’* Thus some patients 
with multiple myeloma resemble those with agammaglobulinemia and it 
would seem justifiable to assume that in this type of patient, failure 
of antibody formation is at least in part responsible for susceptibility 
to infection. 


Because of the doubts long held by many and still held by some 
as to the neoplastic nature of Hodgkin’s disease, this condition has been 
the subject of extensive bacteriological investigations. These have con- 
tributed nothing to an understanding of the etiology of this form of 
malignant lymphoma but have yielded interesting information on infec- 
tion associated with Hodgkin’s disease. Many of the organisms report- 
edly found in association with the disease were of little significance but 
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it seems reasonably certain that tuberculosis, probably brucellosis in 
endemic areas, and cryptococcosis are unduly frequent in Hodgkin’s 
disease. Thus Jackson and Parker'® reported tuberculosis in 20 per cent 
of their cases of Hodgkin’s disease, Forbus and associates"? reported the 
presence of Brucella in 14 of 24 cases of Hodgkin’s disease and Zimmer- 
man and Rappaport"* reviewing 60 cases of cryptococcosis at the Armed 
Forces Institute of Pathology found that 18 occurred in patients with 
malignant disease of the reticuloendothelial system. Fifteen of these 18 
were disseminated cases. It is well known that anergy to tuberculin 
is usually seen in patients with both Hodgkin’s disease and tuberculosis 
and anergy to abortin is seen in patients with both Hodgkin’s disease 
and brucellosis, One must not assume, however, that this signifies that 
immunologic paralysis is the basis for susceptibility. In the study by 
Balch* cited above in depleted severely ill patients, two of the cases 
that gave a good antibody response to diphtheria toxoid were patients 
with the closely related disease, reticulum cell sarcoma, The evidence 
seems to be that patients with Hodgkin’s disease are curiously suscepti- 
ble to organisms which normally evoke a reticuloendothelial response. 
In this regard it is of interest that a number of cases of disseminated 
histoplasmosis have been reported in association with Hodgkin’s dis- 
ease’” and we have recently had such a case on our own service. It is 
conceivable that malignant transformation of the cells of the reticulo- 
endothelial system may impair phagocytosis or other more subtle 
functions of the mononuclear cell. 

There has always been a great deal of interest in the role of the 
reticuloendothelial system in resistance to infection. The exact nature 
of this role, however, remains somewhat obscure. In a sense, the involve- 
ment of the reticuloendothelial system by tumor might be compared 
to the phenomenon of so-called reticuloendothelial blockade. If an ani- 
mal is given quantities of colloidal metal or dyes which are phagocytosed 
and load the cells, it may be shown that for 16 to 24 hours such an 
animal is exquisitely susceptible to infection with minute numbers of 
staphylococci, streptococci, or pneumococci, The significance of this 
observation is still not clear. Apart from loading the reticuloendothelial 
cells, such treatment may also affect the properties of the polymorpho- 
nuclears, result in reduction of complement, and produce changes in 
levels of fibrinogen. Further, blockade with one agent does not neces- 
sarily interfere with phagocytosis of another agent. Ability or lack of 


October 1957, Vol. 33, No. 10 


{ 
ig 
=" 
J 
1 
i 
: 


690 M. KUSCHNER AND L. THOMAS 


ability to phagocytose may thus not be the whole story. In this regard 
it is of interest to consider some of the effects of cortisone and 
irradiation. The effect that these and other therapeutic agents such as 
the nitrogen mustards and folic acid antagonists have on susceptibility 
to infection are eminently pertinent to our discussion since they are 
so frequently used now in the treatment of malignant disease. These 
have been the subject of extended investigations and thorough reviews. 
Since we are attempting specifically to pin-point the relationship be- 
tween malignant disease and infection, we shall consider some of these 
agents briefly for the reason that some of their effects seem to be 
mediated through the reticuloendothelial system and thus they con- 
tribute to the evidence that derangements of that system as caused 
by neoplasia might be expected to impair resistance to infection. 
Cortisone, irradiation and nitrogen mustard may, by the lymphoid 
lysis they induce, interfere with antibody formation. We have, however, 
indicated, that except for isolated instances it is not clear that infection 
in neoplasia can be shown to be related to deficient antibody formation. 
Leukopenia and particularly agranulocytosis when induced by thera- 
peutic agents may be a real basis for susceptibility to infection and 
we have called attention to the fact that leukopenia caused by neoplastic 
replacement of hematopoietic tissue does appear to enhance infection. 
The extremely rapid breakdown of resistance and natural immunity 
following experimental treatment with cortisone is not explained by 
leukopenia, impairment of antibody formation, or reduction in comple- 
ment, Phagocytosis by reticuloendothelial cells does not appear to be 
impeded but there is some evidence that the capacity to lyse bacilli 
is lacking.*® To a certain extent cortisone rather strikingly duplicates the 
effects of such blockading agents as thorotrast, colloidal iron, trypan 


blue, and India ink.*? Here again there is suggestive evidence that specific 
impairment of the reticuloendothelial system may interfere with normal 


defense mechanisms. It has also been suggested that cortisone may 
influence infection by increasing vasomotor tone and reducing capillary 
permeability and thus impeding the inflammatory response. By reduc- 
ing the synthesis of the acid mucopolysaccharide of ground substance, 
cortisone may interfere with localization of infection. The particular 
pertinence of the cortisone experience to this discussion is that it demon- 
strates the complexity of resistance and enforces a sense of caution in 
explaining susceptibility in terms of a few phenomena which happen 
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to be currently measurable. 

In summary, infection in carcinoma appears to be related to local 
derangements in structure and function of organs. Except in a few un- 
usual circumstances, there is little evidence at present to implicate 
defects in the general mechanisms of resistance, Infection in neoplastic 
disease of the reticuloendothelial system does, on the other hand, 
appear to be related to impairment of resistance. Defects in some 
mechanisms of defense explain this impairment in part but it is clear 
that there is more to resistance than is currently understood. It seems 
reasonable to hope that further study of infection in neoplasia may 
contribute to the understanding of the nature of resistance to infection 
in general, 
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Gsesesesesese} pores the management of other manifestations of dissemi- 

a nated neoplastic disease, the proper management of the 

As hematological problems requires insight into the mechan- 

ism involved in each individual problem. Neoplasms may 

esesesesesesd produce anemia, for example, in a variety of ways, and 

appropriate treatment in any individual case will depend on which 

particular mechanism is responsible. Each case should, therefore, be 

studied as a fresh problem for which a fruitful and gratifying solution 

may be found. Such an approach will result in the maximum benefit 
to the patient and in the greatest satisfaction to the physician. 

In this paper an attempt will be made to discuss the problems 
encountered according to the mechanism of their development, in so 
far as this is known. Therapeutic indications will thus be arrived at 
on a rational basis. 


Tue Anemias (Table 1) 


Iron deficiency anemia is, of course, extremely frequent in patients 
with cancer, particularly with lesions of the gastrointestinal tract. While 
transfusions can always repair such a red cell defect, the simple and 
inexpensive administration of iron salts by mouth may give rapid and 
significant palliation in spite of a moderate, continuing blood loss." * 
It should be emphasized, however, that the findings usually associated 
with iron deficiency anemia should be sought. When the hematological 
picture is still not conclusive, a therapeutic trial should be performed 
and the result conscientiously evaluated. Although the continued un- 
indicated use of iron salts by mouth is probably without significant 
hazard, such a regimen frequently adds an unnecessary burden to a 


* Presented by Dr. Ley as part of a Panel Meeting on Management of Disseminated Neoplastic 
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Taste I—~ANEMIAS IN PATIENTS WITH DISSEMINATED CANCER 


Iron Deficiency 
Megaloblastic 
Myelophthisic 
Hemolytic 


“Myelopathic” 


Nucleated RBC 
Immature WBC 
Thrombopenia 16/18 
Reticulocytosis 13/18 
Leukocytosis 2/18 
Leukopenia 2/18 


patient who may already be taking other medications each day and 
who may already be having difficulty enough with appetite and gastro- 
intestinal tranquillity. 

Megaloblastic anemia is rarely associated with advanced cancer; 
and when the association does occur, it may be considered fortuitous— 
except in patients who have undergone total or nearly total gastrectomy 
for gastric cancer, whether or not their cancer has recurred. Several 
studies in the past three years** have repeatedly demonstrated a defect 
in intrinsic factor secretion in patients with total gastrectomy entirely 
analogous to the defect in classical pernicious anemia. These studies 
along with others on the effect of vitamin B.z therapy in such patients 
have made it quite clear that the prophylactic postoperative use of 
parenteral By» therapy is as strongly indicated as in patients with the 
usual type of pernicious anemia. 

While the anemia associated with disseminated cancer cannot usually 
be ascribed to replacement of the bone marrow by the neoplastic process 
and its accompanying fibrosis, such replacement does occasionally occur 
and gives rise to a distinctive hematological picture, which is indistin- 
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Figure 1 


guishable from that observed with bone marrow replacement due to 
other causes. Such myelophthisic anemias may occur rarely with a 
variety of neoplastic lesions but are seen most commonly in the course 
of carcinomas of the breast and prostate. Some indication of the fre- 
quency may be gained by the fact that during a one year period at 
Memorial Center, we observed 18 such instances in patients with meta- 
static mammary carcinomas." 

The distinctive characteristics of this type of anemia (Table II) is 
the presence of immature granulocytes and nucleated red cells in the 
peripheral blood. Other findings in the peripheral blood are also listed 
in the table. The presence of the nucleated red blood cells (sometimes 
more numerous in the peripheral blood than leukocytes), the clinical 
background of cancer, and the almost invariable radiological evidences 
of osseous metastases (17 of our 18 cases) should clearly distinguish 
this type of anemia from others. In addition, in about half the cases 
cancer cells may be demonstrated in bone marrow aspirates (Fig. 1) 
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Taste ILI—HEMATOLOGICAL RESPONSES TO THERAPY IN 
MYELOPHTHISIC ANEMIA OF CANCER® 


No. Cases Responding 

Castration response 

Androgen response 

Cortisone response 

Hypophysectomy response 

Survival of responders .8 mo. 
Survival of non-responders 1.1 mo. 


The two principal clinical hematological problems such patients 
present are those relating to the anemia, or deficit in red cell mass, and 
those relating to thrombocytopenia. Fourteen of our 18 patients pre- 
sented evidence of abnormal bleeding, ranging from minor intracutane- 
ous bleeding to exsanguinating hemorrhage from the gastrointestinal 
tract. While temporary improvement in the bleeding tendency can 
sometimes be obtained by some method of platelet transfusion, in gen- 
eral only by affecting the primary disease can any substantial correc- 
tion be made of the hcmorrhagic state." 

That such efforts are useful in palliative therapy has repeatedly been 
demonstrated in the hematological improvement that accompanies the 
tumor response in patients with prostate and mammary cancer who are 


treated by some form of hormonal manipulations, either by the admin- 


istration of appropriate hormone preparations or by surgical ablative 
procedures (Table II1). Not only may the hematocrit levels rise, but 
platelet counts may also increase and the bleeding tendency cease. It 
should be pointed out that the operative procedures in our series® were 
frequently performed in the face of thrombocytopenia, even with frank 
manifestations of defective hemostasis. In only one of the ten operated 
patients in our study did bleeding occur from the operative site, and 
this was relatively easily controlled. 

While recent studies*"’ have almost uniformly demonstrated a de- 
crease in erythrocyte survival time in patients with disseminated neo- 
plastic disease of either lymphomatous or carcinomatous origin, classical 
or overt hemolytic anemia with acholuric jaundice, marked reticulocy- 
tosis, and “auto-sensitization” of the red cell is much less common, and 


Bull. N. Y. Acad. Med. 


MANAGEMENT OF DISSEMINATED NEOPLASTIC DISEASE 69 7 


Taste IV—HODGKIN’S DISEASE + OVERT HEMOLYTIC ANEMIA 
EFFECT OF LOCAL X-RAY THERAPY 


Daie Hematocrit Reticulocytes Coombs Test 


1/18/56 27.0% 8.0% 44 
X-RAY THERAPY TO SPLEEN 
1/21/56-2/12/56 
2/14/56 38.5% 44% 
6/11/56 53.5% 1.2% 


occurs almost solely in the lymphomatous diseases, particularly chronic 
lymphatic leukemia. In Wasserman’s series’ the incidence of such 
anemia in chronic lymphatic leukemia amounted to about 15 per cent. 
It is less common in lymphosarcoma and Hodgkin’s disease and quite 
rare in chronic granulocytic leukemia; there are only about 12 cases 
reported’? in which this kind of overt hemolytic anemia has been found 
in association with disseminated carcinoma. It may occur at any time 
in the course of these diseases and occasionally is the presenting mani- 
festation. It should be emphasized that frequently the hemolytic process 
is the most threatening of the patient’s problems; and if it can be con- 
trolled, the patient’s life expectancy and comfort can be very con- 
siderably extended. 

Until ACTH, cortisone, and like agents were available, the results 
of treatment of this complication were irregular. It should be empha- 
sized, however, that the treatment of the primary disease process by 
conventional x-radiation or by appropriate chemotherapeutic agents 
such as HN2 or TEM will frequently produce substantial decrease in 
the hemolytic activity and consequent complete remission of the anemia. 

This is illustrated in Table IV, which shows the hematocrit and 
reticulocyte values in a patient with long-standing quiescent Hodgkin’s 
disease who rather suddenly developed anemia and mild jaundice. There 
was no lymphadenopathy; and his spleen was not palpable but, on radio- 
logical examination, did appear enlarged. For reasons that are not per- 
tinent here, it was deemed inadvisable to treat the patient with corticos- 
teroids. Accordingly, he received a course of x-ray therapy to the 
left upper quadrant. His response is shown in the table. It is noteworthy 
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that his direct Coombs test was and has remained strongly positive. 

Similar remissions have been observed in other patients treated with 
x-ray to lymph node enlargements not associated with the spleen and 
in still others treated with nitrogen mustard or TEM. 

While such procedures are occasionally useful in managing these 
hemolytic states, the treatment of choice, as in idiopathic acquired hemo- 
lytic anemia, is the administration of corticosteroids, Not only will these 
agents frequently measurably affect the primary disease, especially 
chronic lymphatic leukemia, but they appear to have a separate and 
distinct effect on the hemolysis itself, regardless of the effect on the 
other manifestations of the neoplastic disease. In Wasserman’s series’® 
substantial improvement in the hemolytic anemia was obtained in over 
60 per cent of the patients as contrasted with the 10-20 per cent of 
patients treated only by other methods. 

In actual practice it would seem most reasonable, when confronted 
with such a patient, to initiate treatment with ACTH or one of the 
cortisone derivatives and practically simultaneously to take measures 
directed against the primary disease. A word of caution against this 
program should be mentioned, however. In the occasional patient with 
relatively advanced disease, particularly with chronic lymphocytic leu- 
kemia, whose bone marrow appears to show little erythropoietic activ- 
ity, the use of generalized agents like HN2 may destroy or at least 
inhibit what red cell production remains. In these instances it would 
appear hazardous to use a potentially myelodepressive agent like nitro- 
gen mustard or TEM. 

There seems little evidence to support the use of ACTH preferen- 
tially over cortisone or prednisone. Most patients will respond to either 
one equally well when allowances are made for dosage factors. The 
fact that the corticosteroids may be taken by mouth is a substantial 
advantage under most circumstances. 

The role of splenectomy in this situation is of some interest. Occa- 
sionally, gratifying results have followed such a procedure," but 
the availability of other modes of therapy has mitigated the usefulness 
of splenectomy. On relatively rare occasions, however, when other 
therapy has not been successful, removal of the spleen may promote a 
satisfactory remission. 

A word should be added about blood transfusions. The most 
frequent reaction of a physician to a patient with a moderate or severe 
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anemia is to order transfusions. In hemolytic anemia of this type, 
however, not only may transfusions be of very limited use but the 
hazard may be appreciable. Most of those patients will reach a point 
where their erythropoietic production is equivalent or nearly so to their 
rate of red cell destruction. At this point their red cell mass will be 
practically stable. Provided this level is compatible with freedom from 
symptoms while at rest in bed, it is preferable to withhold transfusion 
and to wait for the effects of other forms of treatment to become 
manifest. In the first place, the transfused blood is usually rapidly 
destroyed so that the net gain in increasing the red cell mass by any 
given amount may be negligible and transient. In the second place, the 
dangers of hemolytic transfusion reactions may be increased, due to 
the presence of demonstrable hemagglutinins. While such alarming 
reactions have not been observed in our patients, the possibility of their 
occurrence seems substantially increased. This is not to say that urgent 
indications for blood transfusion should be disregarded, but to counsel 
restraint. We have, indeed, sometimes transfused patients with alarming 
symptoms directly ascribable to the anemia, even in the face of out- 
right incompatibility by in vitro tests. We do it, however, with bated 
breath and we seek other forms of therapy to let us out of the dilemma 
as rapidly as possible. 

When the other types of anemia associated with disseminated 
neoplastic diseases are excluded, there are still large numbers of patients 
with cancer who have an otherwise unexplained anemia, In a series of 
116 patients with anemia and advanced cancer studied by Shen and 
Homburger,? 56 per cent had no evidence of blood loss, overt hemolysis, 
or nutritional deficiency. This kind of anemia was termed the myelo- 
pathic anemia of cancer. While a few in this series might be classified 
as myelophthisic anemia, it was a point of special interest that there 
were more instances of this unexplained anemia in patients without 
evidence of osseous metastases than in patients with such evidence. 
This would clearly imply that this myelopathic anemia is not usually 
related to bone marrow replacement. 

The possibility has been raised that this type of anemia is primarily 
hemolytic in type because of the observation of decreased erythrocyte 
survival times in such patients. This increase in red cell destruction is 
rarely very marked, however, and is one for which a normal individual 
can readily compensate by increasing his rate of erythropoiesis. That 
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the marrows in such patients do have additional reserve was shown in 
the studies of Shen and Homburger? on the effect of the oral admin- 
istration of cobalt. There was an almost invariable reticulocyte or 
hematocrit response in the patients who could tolerate the drug, but 
the elevation of hematocrit persisted only so long as the cobalt was 
continued; and this hematologic improvement was not associated with 
any demonstrable effect on the primary disease. It would appear from 
this study that the bone marrow in these patients was not operating 
at full capacity and that the fundamental defect was neither excessive 
hemolysis nor the limitation of the marrow potential. Rather it would 
appear that the mechanism responsible for setting the level of erythro- 
poiesis was at fault, just as a dwelling may be too cold because the 
thermostat controlling the furnace is set too low. 

Treatment of this kind of anemia depends on treating the primary 
disease. Any therapy affecting the primary disease—whether chemo- 
therapeutic, radiotherapeutic or hormonal—will probably proportion- 
ately affect the anemia. In the absence of specific indications it 1s 
useless to administer iron, vitamin B,2 or any other hematinics, While 
the administration of cobalt may improve the hematocrit, it rarely, 
if ever, improves the patient and may be comparable to placing the 
patient in a low oxygen atmosphere. The use of cortisone is not rec- 
ommended unless there is reason to believe it may affect the primary 
tumor, as it occasionally does breast cancer. The use of transfusion is 
rarely indicated because in most instances the anemia is not severe 
enough to cause symptoms, and hematocrit levels will be maintained 
above the symptomatic level without transfusion, The practice of giving 
transfusions as a “tonic” is, of course, to be condemned. 


LEUKOPENIA 


While leukopenia occasionally occurs in patients with untreated 
disseminated neoplastic disease of either carcinomatous or lymphoma- 
tous origin, it seldom offers a significant problem in the management 
of the patient. The problem does arise occasionally in patients with 
untreated acute leukemia and, less frequently, in Hodgkin’s disease, 
where therapy with myelodepressive agents, such as antimetabolites or 
alkylating agents, may seem otherwise indicated. The determining 
factor governing treatment in these instances should be the cellularity of 
the bone marrow rather than that of the peripheral blood, which latter 
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may be diminished by increased peripheral leukocyte destruction or by 
tissue sequestration directly related to the activity of the primary 
disease. Provided that the bone marrow appears at least normally 
cellular, there should be no limitation in using the potentially myelo- 
depressive therapy in order to treat the primary process. Indeed, the 
return of the peripheral white blood cell count towards normal after 
treatment is sometimes an indication of a beneficial response.” 


LeuKEMoID REACTIONS 


The occurrence of inordinate elevations of the peripheral white 
blood cell count in patients with widespread cancer has been recog- 
nized since attention was drawn to the association by Krumbhaar in 
1926."* Elevations in excess of 50,000 per cubic millimeter and reaching 
above 100,000 are seen a few times each year at Memorial Center.” 
While they are almost always granulocytic in character, one patient has 
been observed with a predominantly lymphocytic response, mimicking 
chronic lymphocytic leukemia, in the presence of gastric carcinoma, 
as has also been reported from other institutions.'*’® The only difficulty 
such reactions offer is that of distinguishing a benign leukocytosis from 
a leukemic process, In our experience, these inordinate reactions have 
occurred almost entirely in patients with disseminated and far advanced 
carcinoma. The relative maturity of the cells in the peripheral blood 
and relatively orderly maturation of the progenitors in the bone mar- 
row are helpful but by no means certain indications of the non- 
leukemic nature of these reactions. The presence of “toxic granulations” 
in the more mature normal granulocytes and, more particularly, the 
distinctive alterations in alkaline phosphatase content of the leukemic 
granulocytes" should be of differential diagnostic value. 


‘THROMBOCYTOPENIA 


Thrombocytopenia is one of the frequent and serious complications 
of disseminated neoplastic disease. This complication usually follows 
displacement of the megakaryocytes from the marrow either by the 
primary disease, as in myelophthisic anemia and in chronic or acute 
leukemia, or by extensive radio- or chemotherapeutic efforts. 
Treatment of such thrombocytopenias and the consequent bleeding 
tendencies is, in general, very unsatisfactory. The relatively short 
survival of even normal platelets, the difficulties in transfusing fresh 
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viable platelets even with non-wettable transfusion systems, the rapid 
dilution of the transfused platelets, and the possible presence of platelet 
isoantibodies in the recipients all make platelet transfusions of dubious 
practical effectiveness. While such transfusions should, on the basis of 
experimental studies,** be effective in helping to raise the platelet count 
and to control bleeding at least for periods up to a week or more, the 
results in our actual clinical experience at Memorial Center are incon- 
stant at best. Recent reports of the use of preserved concentrated 
platelet material** are of considerable interest; but at the moment such 
material is not readily available and its clinical utility remains unsettled. 
At present, no form of substitution therapy is of benefit for more 
than a few days at a time at best; and, hence, such therapy seems 
logically limited to the relatively unusual patient who may reasonably 
be expected to resume normal platelet production after a short interval. 
It should be emphasized that the most effective method of relieving the 
thrombocytopenia in these situations is by treating the primary disease, 
either by appropriate hormonal manipulations in the myelophthisic 
thrombocytopenias associated with disseminated carcinoma, or by 
appropriate chemotherapy in patients with leukemic or lymphomatous 
diseases. On occasion, the use of corticosteroids may benefit the bleeding 
manifestations even without demonstrable effect either on the platelet 
count or on other manifestations of the disease. 

Recently, platelet agglutinins, presumably leading to an “auto- 
immune” thrombocytopenia, have been reported in patients with wide- 
spread cancer.**** It is not clear, however, how frequent this mechanism 
of increased peripheral platelet destruction is of significance in the 
thrombocytopenias seen in patients with advanced neoplastic disease. 
When it can be demonstrated or seems likely to exist, it would seem 
reasonable, by analogy with secondary “autoimmune” hemolytic 
anemia, to administer corticosteroids, Splenectomy has been performed 
in two such instances, one without benefit®* and once with indeterminate 
results.” 


SUMMARY 


Patients with disseminated neoplastic disease may present a variety 
of hematological abnormalities. These secondary manifestations fre- 
quently contribute to the patient’s symptoms and sometimes are the 
cause of the patient’s chief complaint. Treatment in some instances at 
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therapy will depend on an understanding of the mechanism by which 
the particular abnormality has developed. 
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ETABOLISM has been defined as tissue change and as such 


fh it is a term which can be applied to all the chemical 
fl M functions of a cell. It is not my intention to review the 


metabolism of a cancer cell but rather to discuss certain 


eseseseseses) biochemical alterations, occurring in the course of dis- 
seminated cancer, which lead to clinical symptems and signs. My 
objectives are to indicate the broad scope of these disturbances and 
to illustrate how some can be managed, Points concerning management 
are offered in the belief that a physician discharges his fullest duty to 
his patient only when he undertakes to alleviate his patient’s problems, 
regardless of the fact that a particular situation may be ultimately fatal. 

A general classification is shown in Table I. The presence of tumor 
in an organ system may obviously lead to deranged function by inter- 
fering with the normal physiological processes of that system, Meta- 
bolic disturbances may arise also as a result of the action of substancss 
produced by tumors or as a result of the rapid anabolism and catabolism 
of tumor tissue. Finally, owing to the more aggressive therapeutic 
approach to the problems of disseminated cancer, metabolic disturb- 
ances may result from treatment. 

Some of the disturbances which result from disruption of organ 
systems by tumor are outlined in Table Il. Hypoproteinemia and 
defective hepatic glycogenesis have been described in patients. with 
gastric carcinoma and restoration of plasma protein levels to normal 
was found not to occur despite establishment of a positive nitrogen 
balance." The mechanisms underlying these changes are unknown. 


* Presented as part of a Panel on Management of Disseminated Neoplastic Disease at the 29th 
Graduate Fortnight of The New York Academy of Medicine, October 16, 1956. 
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Taste L-—METABOLIC DISTURBANCES IN NEOPLASTIC DISEASE 


Those related to the presence of tumor in certain organ systems. 
Those produced by substances which have been elaborated by tumors. 
Those related to the rapid anabolism and catabolism of tumor tissue. 
Those related to the treatment of neoplastic disease. 


Taste IL SOME DISTURBANCES RELATED TO THE PRESENCE OF 
TUMORS IN ORGAN SYSTEMS 


GI tract: Hypoproteinemia; hypokalemic alkalosis 

Liver: Liver coma; hypoglycemia; ammonia intoxication 
Lung: Anoxemia; respiratory acidosis 

Skeleton: Hypercalcemia with hyper- or hypophosphatemia 
GU tract: Renal acidosis; nephrotic syndrome 

CNS: Respiratory acid-base disturbances; hypernatremia 
Endocrine: Adrenal insufficiency; diabetes insipidus 
General: “Third-space” effects; “Dissolution syndrome” 


Whether the tumor disrupts some metabolic activity of the stomach 
thus causing hypoproteinemia or whether these effects are mediated 
through altered liver or adrenal function or through some other 
mechanism cannot be stated. The electrolyte disturbances of dissemin- 
ated cancer involving the gastrointestinal tract are most commonly the 
hypochloremic, hypopotassemic alkalosis of high intestinal obstruction 
and the metabolic acidosis of excessive small intestinal losses. Intra- 
peritoneal seeding of tumor may lead to ascites formation with expan- 
sion of the extracellular space into a sequestered fluid collection, a so- 
called “third space”.? We have observed a patient with vesico-rectal 
fistula who developed hyperchloremic acidosis which appeared to be 


due to pooling of urine in the sigmoid in a fashion similar to what may 


be seen in ureterosigmoidostomy.*: * 

Hypoglycemia has been observed as a feature both of primary and 
metastatic disease of the liver and with malignant spindle cell tumors.*: * 
A recent report’ described a patient who was brought into the hospital 
in coma and hypoglycemia was suspected when the cerebrospinal fluid 
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sugar was found to be low. Hypoglycemia was confirmed and was 
found to be responsive but later unresponsive to dextrose infusions. 
At postmortem examination an extensive hepatoma was discovered, A 
low cerebrospinal fluid sugar may not necessarily indicate hypoglycemia 
but rather may be a sign of meningeal metastases.“ This may initially 
cause confusion with more well-known causes of lowered cerebrospinal 
fluid sugar such as bacterial and tuberculous meningitis. 

Coma in patients with liver failure may be due to an elevation of 
blood ammonia and such patients have been found to have respiratory 
alkalosis in the early phases of ammonia intoxication.’ ‘Treatment 
measures include oral antibiotics,"’ frequent enemas to reduce am- 
monia production, sodium glutamate, and more recently arginine, by 
vein to decrease the circulating ammonia."": 

The phenomenon of hypercalcemia may result when the rate of 
growth of tumor in bone is such that calcium enters the blood stream 
at a rate which exceeds the ability of the kidneys to clear it." ™* 
Rarely hypercalcemia may occur without detectable bone disease.” 
One example of this will be considered shortly. 

Renal failure with metabolic acidosis is usually encountered in 
patients with pelvic tumors obstructing both ureters. Although the 
immediate management is similar to the treatment of renal acidosis from 
any cause, relief of the underlying ureteral obstruction is essential and 
can be achieved in some patients by roentgen therapy to the pelvic 
tumor whereas nephrostomy may have to be done in others. In some 
instances intra-arterial nitrogen mustard" has been used to cause regres- 
sion of pelvic tumors, An intra-arterial catheter is introduced in a 
retrograde fashion into the lower abdominal aorta via the femoral 
artery and the appropriate dose of nitrogen mustard is delivered through 
the catheter. This technique permits the maximum effect to be de- 
livered to the area under treatment. 

Rarely, the nephrotic syndrome may be encountered as a result of 
renal amyloidosis seen at times in association with Hodgkin’s disease 
and multiple myeloma.’ ** The nephrotic syndrome may occur also 
as a result of bilateral renal vein thrombosis’ *° secondary to multiple 
thromboses and, although no reports have been encountered by us, the 
syndrome might conceivably result from compression of the renal veins 
by the tumor. 

The various electrolyte abnormalities listed under the central nerv- 
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ous system and pulmonary system (Table II) are well established, In 
addition te the respiratory acid-base changes which may be seen in 
central nervous system lesions, hypernatremia has been described in 
such patients (without evidence of diabetes insipidus) and renal wastage 
of salt has also been observed.** Extensive intrapulmonary metastases 


may impair exchange of respiratory gases with resultant a/veolar re- 
spiratory insufficiency.** We have observed a patient who had reticulum 
cell sarcoma of the lungs and respiratory acidosis which was temporarily 
relieved after the administration of nitrogen mustard.** 


Involvement of endocrine organs may lead to insufficiency of the 
organ concerned although the mere presence of tumor does not neces- 
sarily indicate that an endocrine gland will be functionally inadequate. 
Although carcinomas (particularly of the lung) often metastasize to 
the adrenals, actual clinical symptomatology of adrenal failure is difh- 
cult to distinguish from the total picture of deterioration, The use of 
adrenal steroids as replacement therapy is often tried but with little 
success. Diabetes insipidus has been described as a result of pituitary 
metastases but this is a rare phenomenon, In a recent report only six 
necropsy-proven cases could be found in the literature over a period 
of 30 years,** 

Some terminally ill patients demonstrate general electrolyte ab- 
normalities which appear to be indicative of impending dissolution. 
This “dissolution syndrome” is usually characterized in our experience 
by a falling serum sodium, a rising serum potassium and over-expansion 
of the extracellular space, and is presumably related to altered cell 
membrane permeability. Rubin and co-workers® reported that in a 
group of 78 seriously ill patients the measured plasma osmolality ex- 
ceeded by 40-125 milliosmols per kilogram of water the calculated 
value, Ninety-eight per cent of these patients died within two weeks 
after the finding of hyperosmolality. The changes are non-specific, 
however, and may be seen in any long-standing illness near its ter- 
mination. 

Thus far we have considered briefly the numerous metabolic 
disturbances which may arise as a consequence of the presence of 
tumor in certain organs. Figure 1 illustrates the management of one such 
disturbance, hypercalcemia, in a patient with lymphosarcoma. At a 
time when this patient was comatose owing to hypercalcemia, she 
was given nitrogen mustard 0.3 mg./kg. intravenously. There followed 
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Figure 1.—Calcium and phosphorus levels in the serum 
and urine in a patient with lymphosarcoma treated with 
nitrogen mustard and cortisone. 


a rapid decrease in the serum and urinary calcium levels to normal. The 
patient gradually regained consciousness and improved sufficiently to 
be up in a wheelchair and to eat a regular diet again. The hypercalcemia 
soon recurred, however, and on this second occasion reversal of these 
changes was accomplished by treatment with cortisone. The hypo- 
phosphatemia, hypercalcemia and hypercalcuria raised the possibility 
of an independent hyperparathyroidism but a subsequent postmortem 
examination revealed normal parathyroid glands, Although serum phos- 
phorus levels have been reported to be slightly higher than normal in 
patients with disseminated bone cancer,’ in our recent experience the 
level of phosphorus in the blood may be high or low in such situations 
and has not been of much help in differentiating hypercalcemia of 
malignant bone disease from that due to other causes. An additional 
finding of interest was that bone marrow invasion by tumor could not 
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Taste 


L. D., 33, Negress 


July 1953: Radical hysterectomy for carcinoma of the cervix. 
August 1953: Calcific shadow right kidney; right hydronephrosis, 
August 1953-July 1955: Recurrent pyelonephritis. 

July 1955: Admitted for pyelonephritis and polyuria. 


Blood sugar 294 mg.% Skeletal survey: demineralization 

Serwm calcium 15.5 mg.% Serum protein 9.0 gm.G% Albumin 4.5 gm.% 
Serum phosphorus 2.7 mg.% Cephalin flocculation 4+-++4++4 BSP 30% 
Urinary calcium 176 mg./24 hrs. Hemoglobin 7.6 gm.% 


Alkaline phosphatase 11.7 Bodansky Units Marrow: hypocellular BUN 18.2 mg.% 


Differential diagnosis 
Hyperparathyroidism 
Osseous metastases with hypercalcemia 
Myeloma with hypercalcemia 
Sarcoidosis with hypercalcemia 


be demonstrated either by roentgen survey of the skeleton, by bone 
marrow aspirations during life or by examination of the bones at 
autopsy. Bone metastases can be demonstrated in the great majority of 
instances of hypercalcemia in malignant disease but there are a few 
instances in which they cannot.’ The mechanism of such hypercal- 
cemia remains unknown, although it has been postulated that some 
tumors may secrete a bone-resorbing substance.** Although nitrogen 
mustard and cortisone have been used most often in the management 
of hypercalcemia in disseminated cancer, a new antimetabolite, 6-diazo- 
5-oxo-L-norleucine (DON) has also proved useful in the treatment 
of this complication.*7 

The metabolic complexities which can arise in patients with can- 
cer are outlined in Table II] which summarizes the pertinent clinical 
information in a patient with carcinoma of the cervix. Although definite 
dissemination of this patient’s disease could not be demonstrated con- 
clusively, such was suspected because of anemia, hepatomegaly, abnor- 
mal liver function and hydronephrosis. When the polyuria, which was 
attributed to diabetes mellitus, did not fully subside with insulin admin- 
istration other causes for polyuria were investigated. Findings com- 
patible with hyperparathyroidism were noted but in addition the other 
laboratory data made tenable any one of the four diagnoses listed. The 
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Taste I1V.—PRIMARY SITES OF FUNCTIONING TUMORS 
AND SOME DISTURBANCES WHICH THEY PRODUCE 


Pituitary — Cushing’s 

Thyroid — Hyperthyroidism 

Parathyroids — Hyperparathyroidism 

Adrenals — Cushing’s; pheochromocytoma; aldosteronism 
Pancreas — Hyperinsulinism 

Gonads — Masculinizing and feminizing syndromes 
Miscellaneous — Malignant carcinoid; dysproteinemias 


possibility of osseous metastases could not be substantiated by bone mar- 
row aspiration, and the skeletal survey revealed minimal but generalized 
demineralization rather than lytic lesions. The anemia was regarded as 
probably secondary to long-standing renal disease and chronic infec- 
tion although anemia has been noted in patients with hyperparathyroid- 
ism with extensive osteitis fibrosa.** Inasmuch as there was no Bence- 
Jones proteinuria and no myeloma cells were noted on marrow aspira- 
tion the possibility of multiple myeloma was excluded. An electro- 
phoretic study of the serum proteins revealed an increase in az globulin 
but no spike configuration of gamma globulin typical of myeloma 
protein. The clinical and laboratory findings were compatible with 
sarcoidosis but there was no peripheral or hilar lymphadenopathy and 
no skin or bone lesions suggestive of sarcoidosis, The patient was 
accordingly explored and a parathyroid adenoma was found in the 
left retroclavicular region. She recovered and remained well until a 
year later when she succumbed to widespread cancer, This case serves 
as a reminder that although metabolic disturbances may arise as a 
consequence of disseminated cancer, coincidental but unrelated meta- 
bolic diseases may occur to confound the clinician. 

Some of the disturbances of neoplasms of endocrine organs pro- 
duced by virtue of the hormonal substances elaborated are shown in 
Table IV. By far the great majority of these disturbances are caused 
by hyperfunctioning adenomas but there are, however, a small number 
of instances of disseminated hyperfunctioning malignant tumors of 
endocrine origin. Cushing’s syndrome may result from metastatic car- 
cinoma of the basophil cells of the pituitary*® but this is rare compared 
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to adrenocortical carcinoma as a cause of this disorder. When Cushing’s 
syndrome occurs as a result of metastatic carcinoma, there is little to 
offer the patient, although recent studies with amphenone B,*° which 
apparently specifically inhibits the synthesis of biologically active 17- 
hydroxycorticoids, hold promise for treatment of such patients in the 
future. Patients with hyperthyroidism due to cancer of the thyroid 
with functioning metastases can be restored to a euthyroid state by 
treatment with thiouracil and radioiodine.*! Carcinomas of the para- 
thyroids are rare, only one case in more than 100 cases of hyperpara- 
thyroidism having been observed by Black at the Mayo Clinic.** Treat- 
ment consists in removing as much hyperfunctioning tissue as possible 
if the disease is locally extensive. If disseminated, there is no known 
effective measure, although a parahormone inhibitor would be of 
theoretical value if such existed. 

Functioning malignant pheochromocytomas have been reported* 
and Regitine offers a possible approach to therapy in controlling the 
hypertension of disseminated tumors of this origin. The syndrome 
of primary aldosteronism recently described by Conn*** is usually 
associated with adrenocortical adenoma but has also been found to 
occur with adrenal cortical carcinoma.** The first surgically proven 
case of hyperinsulinism was a carcinoma of the islet cells with liver 
metastases.** In a review by Crain and Thorn** about 10 per cent of 
258 cases of hyperinsulinism were due to metastatic carcinoma of the 
islet cells. Although alloxan is of theoretical value in such cases, prac- 
tically speaking it has proved to be too toxic for clinical use, * * 
Masculinizing and feminizing syndromes are well-known examples of 
disturbances produced by substances elaborated by tumors. Although 
such syndromes are frequently adrenal in origin, gonadal causes must 
always be considered.** * 

One of the most exciting chapters in the field of hyperfunctioning 
tumors has been written recently with the description of a clinical 
syndrome due to malignant carcinoid.*» * Apparently most cases have 
liver metastases although these are said to be non-essential for the 
production of the syndrome. The clinical findings consist of vasomotor 
disturbances (usually cyanosis and flushing), chronic diarrhea, asth- 
matic-like respiratory symptoms and valvular disease of the right side 
of the heart. These changes are thought to result from serotonin 
which is secreted by the tumor. Sjoerdsma, Weissbach and Uden- 
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Taste V-~-SOME DISTURBANCES RELATED TO THE RAPID ANABOLISM 
AND CATABOLISM OF TUMOR TISSUE 


Lymphomas and leukemias Uric acid lithiasis 
Leukemia Elevated basal metabolism 


General Weight loss, malnutrition, fever 


friend*' found that whereas normally only about one per cent of 
dietary tryptophan is metabolized to serotonin, in patients with malig- 
nant carcinoid as much as 60 per cent of ingested tryptophan 1s 
converted to serotonin, thus demonstrating an abnormal diversion pre- 
sumably as a result of the metabolic activity of the tumor. 

The dysproteinemias include the increasingly complex protein dis- 
turbances of multiple myeloma as well as cryo- and macroglo- 
bulinemia.** * Some of these proteins may lead to disturbances such as 
bleeding, purpura, and Raynaud’s phenomenon. 

Disturbances due to rapid turnover of tumor tissue are summarized 


in Table V. Since rate of change is important in the production of 


some of these disturbances it is not unexpected that they occur chiefly 
in the lymphomatous diseases, where marked changes in tumor growth 
may occur spontaneously (or as a result of treatment) in relatively 
short periods of time. Uric acid lithiasis, although more often seen as 
a complication of therapy": 
no known effective measures in treatment other than to enhance the 


may occur spontaneously. There are 


solubility of uric acid by making the urine alkaline and to ensure that 
the patient’s fluid intake and output is plentiful. Ureteral irrigation may 
occasionally be of help when there has been extensive crystallization 
in the ureters, Since uric acid may be dialyzed, the use of an artificial 
kidney should be considered in situations of renal shutdown due to 
uric acid lithiasis. It has been suggested that uricosuric agents be used 
prior to radiotherapy in patients with hyperuricemia.’ However, we 
feel the use of these agents should be avoided, since in the majority of 
instances the problem is not one of diminished renal clearance, but 
one of a marked increase in uric acid excretion accompanied by uric 
acid crystallization in the kidneys and ureters. One possible exception 
is their cautious use in pre-treatment periods if the elevated blood 
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Taste VIA—TREATMENT OF NEOPLASTIC DISEASE AND SOME 
DISTURBANCES RELATED TO IT 


Surgery: Dumping syndrome (gastrectomy) 
Hypoparathyroidism (radical neck dissection) 
Myxedema (hypophysectomy or radical neck dissection) 
Diabetes insipidus (hypophysectomy ) 
Adrenal insufficiency (hypophysectomy or adrenalectomy) 
Hyperchloremic acidosis (ureterosigmoidostomy ) 
Diabetes mellitus (total pancreatectomy) 


Radiation therapy 
and 
Chemotherapy: Electrolyte abnoimatlities 
Uric acid lithiasis 
Ser Steroids: Hypercalcemia 


Salt retention with edema 


Adrenal Steroids: Cushing's 


Steroid diabetes 
Hypokalemia 


uric acid is associated with a low urinary uric acid and measures such 
as fluids and alkalinization have failed to correct the hyperuricemia. 
The elevated basal metabolism seen in some patients with acute 
leukemia has been recognized for many years. The mechanism has been 
related to increased oxygen utilization by leukemic cells by some in- 
vestigators while others have felt this to be an inadequate explanation 
and have related the change to a marked increase in nitrogen catabol- 
ism.** Whatever the exact cause, the elevated metabolic rate, fever and 
tachycardia return to normal when a remission is induced. The weight 
loss and malnutrition of disseminated cancer are associated with a nega- 
tive nitrogen balance but exactly what triggers the series of changes 
leading to these abnormalities is not clear. Their inclusion under the 
general topic of anabolism and catabolism is not meant to imply that 
they are due to rapid turnover of tumor tissue per se but rather to 
mean that weight loss and malnutrition are complex metabolic disturb- 
ances which may result from cancer growth even though specific 
disruption of a vital organ system cannot be demonstrated.** It has been 
reported™ that once a negative nitrogen balance is established it is very 
difficult to re-establish a positive nitrogen balance since in these patients 
nitrogen losses are further stimulated by increasing the intake, This 
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Figure 2.—Serum and urinary calcium data in a patient 

with metastatic mammary carcinoma under treatment 

with testosterone propionate. (Reprinted, by permission, 

from Myers, W. P. L. Medical Clinics of North America 
40:871-885, 1956, ref. 14.) 


is true up to a point beyond which retention may be achieved but 
the intakes required are usually far in excess of what is necessary to 
achieve a positive nitrogen balance in normals.*” 

The final category of disturbances, namely those related to the 
treatment of disseminated cancer, is outlined in Table VI. Various 
surgical procedures including gastrectomy, hypophysectomy, adrenal- 
ectomy and ureterosigmoidostomy may lead, respectively, to the 
dumping syndrome, diabetes insipidus, myxedema, adrenal insufficiency 
and hyperchloremic acidosis. The management of these situations has 
been extensively reviewed* * °'** and will not be reviewed here. It need 
hardly be emphasized, however, that the management of these meta- 
bolic disturbances should be thoroughly understood when these surgical 
procedures are employed. Myxedema and hypoparathyroidism follow- 
ing radical neck dissections for thyroid carcinoma pose no special 
problems in management although we have encountered a few hypo- 
parathyroid patients with hypercalcemia secondary to over-treatment 
with vitamin D. The diabetes mellitus following total pancreatectomy 
is usually mild and readily controlled. 
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Figure 3.—Data on serum and urinary uric acid levels 
in a 9 year old boy with acute leukemia under treatment 
with adrenal steroids. 


The use of drugs and radiation therapy in the treatment of dis- 
seminated cancer may induce a variety of disturbances including elec- 
trolyte disorders, hyperuricemia, and functional abnormalities of the 
liver. The serum and urinary uric acid changes induced by therapy 
in a young boy with acute leukemia are illustrated in Figure 2. After 
50 mg. of Meticorten had been administered over a period of 12 hours, 
marked hyperuricemia developed accompanied by a huge output of 
uric acid in the urine. In addition there was a rise in the blood urea 
nitrogen to levels above 150 mg. per cent. Although renal shutdown 
secondary to uric acid lithiasis did not occur in this patient, it may 
occur following both chemotherapy and radiation therapy*® ** and 
hence represents a problem to be reckoned with, particularly in the 
treatment of lymphomas and leukemias. Patients undergoing treatment 
with radiation are also prone to develop a negative nitrogen balance” 
and weight loss and malnutrition may occur as a consequence. 

In addition to salt retention with edema formation, hypercalcemia 
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Figure 4.—“Well, there you are, young fellow. I’ve 
taught you everything I know.” — Drawing by Richter. 


© 1956 The New Yorker Magazine, Inc. Reprinted by 
permission of the publisher. 


may result from the use of sex steroids.°*** This metabolic hazard may 
arise with both androgen and estrogen therapy and its occurrence with 
the former is illustrated in Figure 3. The rising urinary calcium, during 
a course of testosterone therapy for metastatic breast cancer, afforded 
an excellent guide to impending hypercalcemia and the steroid was 
stopped at a time when the patient was still normocalcemic. The serum 
calcium subsequently reached a peak of 15 mg. per cent two weeks 
after cessation of treatment apparently as a result of the delayed effects 
of the intramuscular therapy. Since hypercalcemia may be fatal it is 
important to be mindful of its possible occurrence during the treat- 
ment of disseminated breast cancer. 

Cushing’s syndrome is usually seen only with the prolonged use 
of adrenal steroids and yet the malignant disease under treatment often 
demands continuation of these hormones, Some control may be achieved 
by reduction in dosage and the use of androgens concomitantly for 
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their anabolic effect should be considered. “Steroid diabetes”, which 
is characterized by insulin unresponsiveness, diminution in glycosuria 
with fasting and a negative nitrogen balance,” occurs infrequently but 
is nevertheless of sufficient importance to be watched for in all patients 
undergoing treatment with adrenal steroids. This is particularly true 
of those with a positive family history for diabetes. Potassium deficien- 
cies are frequent with prolonged adrenal steroid therapy and supple- 
mentary potassium is usually necessary. 

Figure 4 in all probability summarizes the content of this paper. 
I can only hope that the exposition of the material is as clear. 

Summary: A review of some of the metabolic disturbances in dis- 
seminated cancer has been presented together with considerations 
regarding management. 
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MANAGEMENT OF DISSEMINATED 
NEOPLASTIC DISEASE: 
THE DIRECT EFFECTS OF CANCER® 


Cuester M. SourHam 


Assistant Professor of Medicine, Cornell University Medical College; 
Assistant Attending Physician, Memorial Center 


a piscuss in a concise but comprehensive manner the 
4) therapeutic management of problems resulting directly 

‘te i from cancer is a formidable task which can be ap- 
proached only through the aid of generalization and 
esesesesesesyy Outlines. Accordingly this presentation will be based on 


a group of maxims concerning incurable cancer, an outline of the 


mechanisms by which cancer can directly cause pathology, a schema 
to guide the choice of therapy, a few examples of specific problems in 
palliative treatment, and some statistics to indicate the magnitude and 
present status of this clinical problem. It must constantly be remem- 
bered that this discussion refers to incurable cancer only. 

Figure 1 presents five maxims concerning incurable cancer. These 
may be over-simplified or over-dramatic, but they merit careful con- 
sideration, and will serve to orient this discussion. Cancer is not A 
disease. Cancer is many diseases, having certain characteristics in com- 
mon, but presenting as great a diversity in other characteristics as do 
the various infectious diseases. Incurable cancer is not a diagnosis, It 
is not a diagnosis which is adequate to form the basis of rational 
palliative therapy. Precise diagnosis of the immediate causes of inca- 
pacity is of the greatest practical importance in incurable cancer, for 
when it becomes impossible to eradicate a disease it becomes increas- 
ingly important to attack the immediate site of pathogenesis. 

No tissue is spared by cancer. There is no member of the body, no 
system, no organ, no tissue, in fact no cell but may give rise to or 
become affected by cancer. In spite of this diversity cancer is not 
mysterious, The basic mechanisms of cancer pathogenesis are disrup- 
tions of normal anatomy and physiology. With a knowledge of the 


* Presented as part of a Panel Meeting on Management of Disseminated Neoplastic Disease at the 
29th Graduate Fortnight of The New York Academy of Medicine, October 16, 1956 
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MAXIMS CONCERNING INCURABLE CANCER 


Cancer is Not dA Disease 
Incurable Cancer is Not a Diagnosis 
No Tissue is Spared by Cancer 
Cancer is Diverse But Not Mysterious 


Cancer Doesn't Matter if the Patient isn’t Sick 


Figure 1 


DIRECT EFFECTS OF CANCER 


Mechanisms Kram ples 


1. Malfunction of tissue or origin 

\. Hyperfunction Cushing’s Syndrome, Serotonin Syndrome, 
Hyperproteinemia of Myeloma, Polycy- 
themia Vera 
B. Hypofunction Leukemic Pancytopenia 
Anergy of Lymphoma 


Mechanical Damage to other tissues 

A. Due to pressure (Mass) CNS, GI, GU, Bronchi, Vessels, 
Bile Ducts 

B. Due to infiltration 


1. Disruption Liver, Kidney, Myocardium 
2. Weakening Arteries, Gl, Fistulae, Bone, 
3. Surface effects Skin, Alveoli, Serosae 


Figure 2-—An outline of the mechanisms by which cancer is the direct cause of pathology. 


natural history of each type of cancer and with modern diagnostic 
facilities these mechanisms can often be dissected and occasionally 
corrected, 

The last maxim 1s cancer doesw't matter if the patient isn’t sick. This 
statement would be tragically untrue if applied to curable cancer but 
once the possibility of complete eradication of cancer no longer exists 
it is well to remember that the existence of neoplastic cells within the 
body does not necessarily cause symptomatology. Hence it is wise to 
conserve our present inadequate armamentarium of therapeutic weapons 
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for the attack on those areas of neoplastic tissue which are actually 
causing disease. 

Figure 2 presents a classification of the mechanisms by which cancer 
may be a direct cause of pathology. These mechanisms fall into two 
groups: malfunction of the tissue which has become neoplastic, and 
mechanical damage to non-neoplastic tissues caused by the excessive 
growth of the cancer, Problems of hyperfunction and hypofunction 
have already been discussed by the previous speakers'* and will not 
be considered further here. Mechanical damage can occur both from 
pressure of a tumor mass upon normal structures or by disturbance 
of normal structures by infiltration of strands and nodules of tumor 
tissue. Obviously these mechanisms are not mutually exclusive, Never- 
theless if one approaches these complex problems by analysis of the 
predominant pathological mechanisms, it will often be possible to give 
more successful palliative treatment or at least to better understand and 
better prognosticate the course of disease. 

Pressure due to mass causes problems principally when it blocks flow 
through tubular organ systems—as in uremia due to obstruction of 
ureters, jaundice from blockage of the extrahepatic biliary ducts, eso- 
phageal or intestinal obstruction, and respiratory and vascular block- 
age as in the superior vena caval syndrome. A similar mechanism 
causes paraplegia due to cord compression. 

Infiltration is a more complex mechanism which might be considered 
in three subcategories: disruption, weakness, and interference with 
surface functions. Disruption refers to damage to the internal structure 
of organs such as liver, kidney or myocardium (see case 4). Weaken- 
ing results from the replacement or displacement of normal tissues of 
high tensile strength by cancer tissue which characteristically is non- 
cohesive and often necrotic. This results in the arterial blowouts which 
are often the terminal episode in epidermoid carcinoma of the head and 
neck, perforations of the gastrointestinal tract as in lymphoma, and the 
fistula formation so common in pelvic cancers, Interference with surface 
functions occurs in several areas—cancer implants on serosal surfaces 
increase their permeability and hence cause effusions, widespread in- 
filtration of skin such as occurs in mycosis fungoides causes loss of 
serous fluids and interferes with both diffusion and conservation of 


body heat, and a similar mechanism may impair the diffusion of oxygen 


and carbon dioxide across the alveolar membrane in diffuse infiltration 
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Responsiveness to: Applicability of Palliative Methods 
Systemic 
ChemoR, RadioR, Diagnostic Examples Localized Problems Generalized Problems 
Leukemias \\\ 
Sensitive Sensitive | Lymphomas \ 
Seminoma \\\ 
N 
\\ ANY 
Sensitive | Slight or Breast Co NAY 
Occasional | Prostate Ca \\ > 
< < 
Slight or Slight or Ovarian Ca Zh 
Occasional | Occasional | Anoplastic Epid.Ca. 
« 
Head, Neck Co. 2 
GI Tract Co \\ 
K.U.B. Troct Ca. 
None Poor \\ \ 
Bone Sa \8 
Melanoma 


GENERALLY APPLICABLE 

Gq) FREQUENTLY USEFUL 
EXSSIOCCASIONALLY USEFUL 

C—O NEVER OR RARELY APPLICABLE 


Figure 3—A schema to guide the choice of palliative procedures in incurable 

cancer. This concerns only methods of treatment aimed directly at the cancer. It 

does not consider treatment of indirect or incidental complications of cancer. 
“Chemotherapy” refers to antineoplastic drugs. 


of the pulmonary parenchyma. 

When palliative treatment does become necessary it should be given 
promptly and adequately to alleviate symptoms and forestall impend- 
ing complications with a minimum of iatrogenic trauma and toxicity. 
To accomplish this demands of the physician—be he cancer specialist 
or general practitioner—a constant alertness to the dynamics of prog- 
ressive cancer, a never-ceasing re-diagnosis and re-evaluation of patho- 
genic mechanisms, a familiarity with the natural history of each kind 
of cancer, and an awareness of available methods of therapy and their 
applicability to cancer of various types and in various locations. Figure 
3 is an attempt to schematize such an approach to the management of 
incurable cancer. 

With the histologic diagnosis established and the possibility of 
curative treatment ruled out, the first consideration is the probable 
responsiveness of this type of cancer to presently available therapeutic 
methods. All neoplasms may be considered responsive to palliative 
surgery if anatomically approachable, but responsiveness to ionizing 
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irradiations and systemic chemotherapy varies greatly. The four hori- 
zontal divisions of Figure 3 are separated according to usual responsive- 
ness to these two types of treatment. The diagnostic examples are 
listed with considerable reservation, for great individual variation 1s 
expected in response to any type of trea™nent. The next step leading to 
a logical therapeutic decision is determination of the nature and extent 
of the immediate problem. This is not necessarily the total extent of 
disease, but only that particular part of the process which is currently 
making the patient sick or may soon do so. Thus a patient with a pelvic 
tumor mass causing bladder or ureteral obstruction has a local problem 
as regards immediate palliative treatment, even though he may also 
have distant metastases. A Hodgkin’s disease patient with para-aortic 
adenopathy has multiple immediate problems because of the threat of 
mediastinal, ureteral, and intestinal obstruction. This might be ap- 
proached therapeutically as a generalized problem or as multiple local 
problems. A patient with anemia due to neoplastic invasion of the 
bone marrow has a generalized problem. 

The vertical bars in Figure 3 indicate the general applicability of 
therapeutic methods according to these several considerations. In those 
diseases such as the lymphomas and the chronic leukemias which are 
usually sensitive to both radiotherapy and chemotherapy (polyfunc- 
tional alkylating agents such as nitrogen mustard) radiotherapy is gen- 
erally the treatment of choice if the offending lesion is localized, but 
chemotherapy is indicated if the immediate problems are multiple or 
generalized. Since both types of treatment are effective and neither is 
completely satisfactory, the decision as to treatment is often influenced 
by such factors as rapidity of effect, convenience, expense, and the 
experience of the physician, in addition to the location and extent of 
pathology. Surgery of the excisional type is rarely indicated in these 
diseases, but the surgeon is sometimes called on to re-establish anatomical 
or functional continuity (indicated as “By-pass surgery” in the figure) 
in such problems as intestinal perforation or urinary tract obstruction. 

Cancer of the breast and prostate often respond to hormonal chemo- 
therapy and are less often radiosensitive, so chemotherapy is often 
used even for localized problems, with radiotherapy and excisional 
surgery applicable to selected problems. For example, radiotherapy 
might be used for brain metastases, or for painful bone lesions not 
responding to hormonal therapy, and excisional surgery (e.g., simple 
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mastectomy) might be the most effective treatment for a foul fungating 
local lesion. 


There is a large group of cancers which cannot be classified as 
sensitive to either radiotherapy or chemotherapy, but which will 
respond well in occasional individuals or will usually respond slightly. 
When the necessity for treatment arises such cases should receive radio- 
therapy as the principle agent for localized problems but often a 
combination of radiotherapy and chemotherapy is advantageous, Treat- 
ment is indicated in such cases in spite of the poor expected response 
because sometimes even a little tumor shrinkage will afford sympto- 
matic relief. This is especially true of lesions causing dyspnea, intestinal 
obstruction, and cord compression. 

Finally there remains a distressingly large group of diagnoses 
(which includes the great majority of cancer patients) which is com- 
pletely non-responsive to presently available chemotherapeutic agents 
and resistant to x-ray therapy. For these, excisional surgical procedures 
are occasionally palliative and the by-passing type of procedures such 
as colostomy, gastrojejunostomy, nephrostomy, and tracheostomy may 
be justified. It should also be remembered that even the most resistant 
tissue can be damaged by intensive radiotherapy and thus a neoplastic 
mass which is causing trouble may logically be treated by carefully 
directed radiotherapy regardless of its radioresistance. 

Three examples of mechanical damage by cancer deserve special 
consideration as medical emergencies which can often be significantly 
benefited if promptly recognized and treated, and as illustrations of 
the several factors which determine choice of treatment. 

Mediastinal tumor is most commonly due to lymphoma or broncho- 
genic carcinoma. Since it is a local problem but generally inaccessible 
to surgery, the indicated treatment is roentgen therapy in a dosage 
which will give prolonged suppression of tumor growth. However if 
intensive radiotherapy has previously been given into the area with 
actual or threatened fibrosis, or if it is impossible to make the differential 
diagnosis between tumor activity and fibrosis as the immediate cause of 
symptoms, a chemotherapeutic agent such as nitrogen mustard should 
be used instead of x-ray since this will not increase the fibrosis and 
may aid in the differential diagnosis as well as provide palliation. If a 
tumor is causing superior vena caval compression and bronchial ob- 
struction, it demands prompt shrinkage and continued control, which 
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can best be accomplished by a combination of chemotherapy and radio- 
therapy. At present the chemotherapeutic agent of choice is usually 
HIN2 administered in a single intravenous dose of 0.4 milligrams per 
kilogram of body weight. However, if the patient is in such severe 
dyspnea that asphyxia seems imminent, it seems logical to choose a 
drug which does not cause vomiting. In such case the best drug now 
available is intravenous triethylene melamine (TEM) given in doses 
of 2 to 3 milligrams at 24 hour intervals to a total dose of 0.15 milli- 
grams per kilogram. This procedure rapidly initiates tumor shrinkage, 
without the danger of tissue edema which often follows x-ray treat- 
ment, It also permits more rapid subsequent treatment with x-ray than 
would otherwise be possible. Radiotherapy should then continue to full 
dosage—usually 2500r to 3500r tumor dose. 

Spinal cord compression with resulting paraplegia achieves tremend- 
ous importance as a problem in inoperable cancer, not so much because 
it may cause death, but rather because the patient may continue to 
live in almost unbearable incapacity. A patient who has a fairly good 
prognosis for survival may develop metastases which cause paraplegia. 
He may then face months or years of paralysis without incapacitating 
trouble in any other area. The mechanism of paraplegia due to metas- 
tatic cancer is usually an epidural mass, o~ an infiltrative lesion in bone 
causing collapse of the vertebral column, It is almost never a lesion 
within the substance of the cord. The therapeutic necessity is immediate 
decompression. Laminectomy is the logical treatment for a radioresist- 


ant tumor, for an undiagnosed lesion, or for vertebral collapse. Laminec- 
tomy should be followed by radiotherapy. Nitrogen mustard followed 


immediately by radiotherapy is the treatment of choice for sensitive 
tumors such as Hodgkin’s disease, and the experience of the past few 
years at Memorial Hospital indicates that this method is often effective 
even for epidermoid cancers and adenocarcinomas. Therefore, if a 
cord lesion cannot be localized, if it covers too wide an area for surgical 
decompression, or if neurosurgical treatment is not immediately avail- 
able, this medical therapy should be utilized regardless of histologic 
diagnosis. The purpose of HN2 here, as in the mediastinal syndrome, 
is to cause the most rapid possible anti-tumor effect and to eliminate 
the initial edema which may follow x-ray alone. It also seems possible, 
although there is as yet no. proof, that this combined therapy has an 
additive or synergistic anti-cancer effect. 
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This third example is blockage of the urinary tract. This is another 


situation in which slight differences in tumor size produce abrupt 
changes in clinical status. Two mechanisms frequently cause the diffi- 
culty—a tumor at the bladder trigone compressing the urethral or 
the ureteral openings, or multiple areas of pressure along the course 
of the ureters. Complete anuria seldom occurs so the condition may 
be unsuspected, but apparently back pressure is increased sufficiently 
to reduce renal function and when uremia ensues it progresses rapidly 
The former problem should be anticipated in any patient with car- 
cinoma of pelvic origin, and the latter situation is frequently encoun- 
tered in the lymphomas. Treatment with chemotherapeutic agents is 
contraindicated if ureteral blockage has progressed to the point of nitro- 
gen retention or oliguria because of the danger of uric acid crystalliza- 
tion (see discussion by Dr. Myers’). Radiotherapy is the usual treat- 
ment of choice but temporary or permanent nephrostomy may be 
necessary and ureteral transplantation is occasionally practicable if the 
tumor is localized (see case 2). 

The foliowing case histories provide further illustration of the 
palliative management of incurable cancer.* 

Case 1 illustrates permanent control of a potentially incapacitating 
cord compression syndrome, and a later urological problem which 
proved to be curable and unrelated to the neoplastic disease. 


A.S., a 42 year old white female, had a diagnosis of Hodgkin's disease estab- 
lished by neck node biopsy in April 1939. X-ray therapy was given to the neck 
with regression of the node. In June 1939 she first came to Memorial Hospital 
because of rapid onset of paraplegia with respiratory distress. She had complete 
paralysis of lower extremities and sphincters with sensory level at T 10, right 
pleural effusion, axillary nodes, and hepatomegaly. Blood pressure was normal. 
X-rays showed no destruction of vertebrae. Radiotherapy to lumbar and lower 
thoracic spine was started on the day of admission using 250 KV, 200r daily x 10 
(skin dose, in air). After seven days she was able to move her toes. By day 14 
she could move her legs slightly. By day 17 there was beginning sensory percep- 
tion. By 26 days she was standing with support. Further radiotherapy was admin- 
istered to the lower thoracic spine (1000r) and lumbosacral spine (800r) during 
the next two months. By October she could walk on the level without assistance. 
By November she was able to climb stairs and was traveling to clinic alone by bus. 
She had no further neurologic complications for the thirteen remaining years of 
her life. Pleural effusion cleared and did not reappear. Active Hodgkin's disease 


* The author is indebted to the following staff members of Memorial Cancer Center for permission to 
report cases from their private or clinic files: Drs. Lloyd F. Craver, Henry Db. Diamond, David 
A. Karnofsky, and Willet F. Whitmore. 
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Figure 4—Intravenous pyelograms from case 2 taken before (left) and two months 
after transplantation of obstructed ureters into sigmoid colon. Note return of fune- 
tion in right kidney and restoration to normal configuration of the left kidney. 


was combated by numerous courses of radiotherapy to the abdomen, pelvis, axillae, 
groins, and breast during the next five years. From 1945 through 1950 there was no 
evidence of neoplastic disease. In 1946 diabetes was diagnosed and controlled by 
diet plus variable doses of globin insulin. In 1950 she had left costo-vertebral 
angle pain, hematuria, oliguria progressing to anuria, blood urea nitrogen of 
90mgm/100cc, and hypertension (200/95). Catheterization and retrograde pyelo- 
graphy revealed a calculus obstructing the lower left ureter and a non-functioning 
congenitally hypoplastic left kidney. Urinary flow was re-established by left 
nephrostomy and urea nitrogen returned to normal by the fourth postoperative 
day. Later cystoscopic ureterolithotomy was successful and the nephrostomy tube 
was removed. For another year the patient was in good health and then started 
to lose weight progressively. In February 1952 there was hepatosplenomegaly and 
suggestive evidence of retroperitoneal adenopathy. She was taking 45 units of 
insulin daily. Blood pressure was 210/110. A week later she was admitted to 
her local hospital where she died on February 25, 1952. Immediate cause of death 
has not been ascertained. 


Case 2 illustrates successful palliative management of urinary block- 
age due to tumor mass, and neurological complications. 


W.D., a 55 year old white male, had adenocarcinoma of the prostate diagnosed 
by transurethral resection in April 1954. In June 1954 he was castrated and 
started on estrogen treatment. He remained clinically well for six months except 
for progressive frequency, urgency, and gross hematuria. In December 1954 he 
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was referred to Memorial Hospital where intravenous pyelogram (Figure 4) 
revealed bilateral hydroureter and hydronephrosis and a nonfunctioning right 
kidney. The blood urea nitrogen level was normal. Laparotomy revealed carcin- 
oma invading the bladder and pelvic wall and with metastases in pelvic and 
para-aortic nodes and liver. Bilateral hydronephrosis and hydro-ureter were con- 
firmed. Both ureters were transplanted to the sigmoid colon (Leadbetter technique). 
Postoperative recovery was uneventful and the patient was asymptomatic except 
for frequent voiding per rectum. Pyelograms revealed normal function and con- 
figuration of both kidneys (Figure 4). The blood urea nitrogen remained normal 
for the remainder of the patient's life. In January 1956 he developed intrapelvic 
pain, and weakness of the left thigh and paraspinal muscles. The primary tumor 
mass had increased in size, was invading the rectal mucosa, and had diminished the 
caliber of the rectal lumen. Million-volt x-ray therapy was directed to pelvic and 
para-aortic portals with prompt relief of these problems. Since there was no 
evidence of hepatomegaly or impaired liver function from the known metastatic 
disease, the radiotherapy was continued to full therapeutic doses of approximately 
i,000r tumor dose. For the next three months the patient had no complaints, 
gained weight, and was working full time. In May 1956 he had nausea and 
anorexia and rapid weight loss of 10 pounds. He had no other symptoms and 
there was no evidence by physical examination, x-rays or laboratory tests of prog- 
ression of disease in pelvis, liver, lungs, or bones. The following week he felt 
better but had fever for which antibiotics were empirically prescribed. He was 
not seen again at this hospital and expired at home on July 2, 1956. Immediate 
cause of death is not known. 


Case No. 3 illustrates the usefulness of nitrogen mustard treatment 
preceeding radiotherapy to a superior mediastinal mass. This case is 
presented instead of one with a more spectacular therapeutic result 
because this was the first case of lung cancer to be treated by chemo- 
therapy at Memorial Hospital. 


M.B., a 60 year old white male, had progressive weakness and weight loss 
starting about April 1945 and onset of pain in the right upper chest and shoulder 
in August. He first sought medical attention in October 1945 at which time x-rays 
showed atelectasis and a mass obliterating the right upper lung field (Figure 5). 
An axillary node biopsy showed only hyperplasia but diagnosis of anaplastic car- 
cinoma was established by aspiration biopsy from the intrathoracic mass. Dur- 
ing the period of these diagnostic studies serial x-rays showed progression of the 
right upper lung lesion followed by massive pleural effusion. It was felt that radio- 
therapy to such a rapidly growing lesion was contraindicated because of the 
danger of edema leading to asphyxia. Treatment with nitrogen mustard (HN2) 
was started November 20, 1945, using doses of 0.1 milligrams per kilo I.V. 
for a total of 0.6 milligrams per kilo in eight days. Both subjective and objective 
improvement was apparent starting four days after chemotherapy. After 10 
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Figure 5—Serial chest x-rays on case 3. Dates are indicated on the figure. Top 

three films show progressive disease pre-treatment. D is 7 days after first dose of 

HN2. F is 13 days after first HN2 and pre-x-ray. F is 8 weeks after start of 
x-ray therapy to right upper lobe. 


days dyspnea had disappeared, vital capacity had increased from less than 1,000 
to 1,800 cc., nodes had shrunk, pleural effusion and venous congestion had dimin- 
ished, and there had been a 15 pound diuresis. Million-volt radiotherapy was started 
December 3 giving 150r every two days to alternate anterior and posterior portals 
up to a total of approximately 3,500r tumor dose in seven weeks. During De- 
cember, January, and February the patient's status was comparatively good. Vital 
capacity increased to 2,300 cc., pleural effusion and venous congestion completely 
cleared, and there was no further weight loss. The patient returned to restricted 
work as a janitor. Late in February he had recurrence of dyspnea, venous con- 
gestion, and weight loss. Thereafter he rapidly deteriorated. He failed to respond 
to a second course of treatment with HN2 and died April 11, 1946. 


This patient was palliated for about three months and probably 
survived an additional three months as a result of the treatment. At 
present we would treat more rapidly. The entire course of nitrogen 
mustard would probably be given in one injection. The x-ray treatment 
would be started immediately after chemotherapy and would be given 
more rapidly. The period of hospitalization would be greatly reduced. 
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Figure 6—Serial electrocardiograms of case 4. All records are lead II. A. shortly 
after admission, paroxysmal tachycardia with electrical alternans, no change from 
carotid pressure. B. after Cedilanid 0.8 mg. I.V. trigeminal rhythm with ventri- 
cular premature contractions, C. during administration of Pronestyl 150 mg. L.V., 
transient suppression of V PCs but sustained tachycardia. D. After full digitalization, 
persistent auricular tachycardia with 2:1 block, digitalis effect. (Note time scale 
slightly greater than in other records). Radiotherapy to heart started this date. F. 
14 days after start of radiotherapy. Reversion to normal sinus rhythm, digitalis 
effect. Approximately 500r tissue dose to heart by this time. F. essentially normal 
tracing. Total tissue dose of x-ray to heart approximately 1500r. No digitalis. 


Case 4 illustrates an unusual complication of cancer due to organ 
infiltration. She presented a difficult diagnostic problem which was 
successfully palliated by local irradiation. 


R.S., a 54 year old colored woman had reticulum cell sarcoma which was 
diagnosed by neck node biopsy in March 1955, three months after cervical adeno- 
pathy was first noted. She came to Memorial Hospital in April 1955 with night 
sweats, pallor (hgb 1lgm.), generalized adenopathy, intra-abdominal masses, 
mediastinal widening, and tachycardia with poor heart sounds. Cardiac rate 
was 160, blood pressure 90/60, a thyroid nodule was palpable but thyroid func- 
tion studies including a radioactive iodine tracer study were normal. Electrocardio- 
gram (Figure 6) showed ventricular paroxysmal tachycardia with electrical alter- 
nans. Successive treatment by carotid pressure, intravenous Pronestyl, and digitali- 
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Taste IL—NEW CASES OF INCURABLE CANCER IN THE UNITED STATES 
PER YEAR IN THOUSANDS 


Optium Results 
Total amber Number 
New Per cent of Cases Per cent of Cases 
Origin of Cancer 5 Year NOT > Year NOT 
Cancer Cases “Cures” Curable “Cures” Curable 


Skin & Lip 16.9 

Mouth 

Lung 

G.1l. Tract 34. 110.0 
Breast 9. 26.3 
Uterus 36.5 5 16.5 
Ovary 8.0 
Prostate 21. 2 17.3 
Testis 2. 1.5 
KUB Tract 21. 15.1 
RE System 23. 23.6 
Thyroid 2.3 15 
Other 22.6 


291.6 


zation to toxicity produced no improvement in the electrocardiogram or clinical 
status. On April 21 radiotherapy to the anterior and posterior heart was started. 
For the next few days there was no change, but on May 4 pulse reverted to 
normal rhythm and EKG was normal except for evidence of digitalis effect. X-ray 
dosage to this time totaled 425r (in air, skin dose) anterior and posterior. It was 
continued to 1625r each port. Digitalization was discontinued. During August 
1955 the patient had productive cough, wheezing, pulmonary infiltrates by chest 
roentgenogram, abdominal fullness, and ankle edema. She received intravenous 
HN2 followed by maintenance doses of TEM for a few weeks. All these signs and 
symptoms disappeared and the hemoglobin rose spontaneously to normal levels. 
The patient has returned to full activity which included singing in her church 
choir. There was no recurrence of cardiac dysfunction, or other evidence of dis- 
ease activity, at the time of her most recent clinic visit (July 1956). 


To conclude this discussion of the management of incurable cancer 
it may be worth while to consider the magnitude of the problem and 
the frequency with which we can offer palliation. Table I summarizes 
the estimated incidence and curability of cancer in the United States. 
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Yasix I1—THE VALUE AND DEFICIENCIES OF CANCER CHEMOTHERAPY. 

ESTIMATED NUMBERS OF NEW INCURABLE CANCER PATIENTS IN THE 

UNITED STATES PER YEAR WHO CAN OR WHO CAN NOT BE PALLIATED 
BY PRESENT ANTI-NEOPLASTIC DRUGS 


Number of Incurable Cases 
Per Year Receiving: 


New Response Rate to 

Incurable Present Chemotherapy Some benefit No benefit 

Origm of Cancer from present from present 
Cancer Cases percent reference chemotherapy chemotherapy 


RE System 23.6 90 
Prostate 17. 
Thyroid 
Testis 
Lung 
Breast 
Ovary 
Skin, Mouth, GI 
Uterus, KUB, Other 189.4 
291.6 60.4 


* When no reference is listed the tabulated response rate is the author’s estimate based on experiance 
of the Chemotherapy Service of Memorial Cancer Center. Cancer incidence and curability figures 
are based on statistics from Connecticut for 1947-51.* 


These figures are based on the 1947 to 1951 statistics from the Con- 
necticut State Cancer Registry* and have been extrapolated to a total 
U.S. population of 150,000,000. The figures for present curability are 
based on five year survivals after subtracting deaths due to causes other 
than cancer. They are probably falsely high because (except for leu- 
kemias) five year survivals are considered as cures. Optimum curability 
rates were estimated on the basis of five year “cures” in those patients 
who had only localized disease at the time of first treatment. These 
figures give an indication of what could be accomplished by present 
curative procedures if cancer detection were accomplished with maxi- 
mum efficiency and treatment initiated promptly. These data indicate 
that the over-all cure rate for cancer is about 35 per cent and the 
greatest cure rate which might be expected with present methods of 
treatment is about 50 per cent. It follows that there are approximately 
300,000 new incurable cancer patients each year and (assuming an over- 
all mean survival time of about two years) over a half-million persons 
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Taste I.—NEW CASES OF INCURABLE CANCER IN THE UNITED STATES 
PER YEAR IN ‘THOUSANDS 


Optium Results 
Actual Results a 
Total Number Number 
New Per cent of Cases Per cent of Cases 
Origin of Cancer NOT > Year NOT 
Cancer Cases “C id Curable “Cures” Curable 


Skin & Lip 
Mouth 
Lung 

‘Tract 
Breast 
Uterus 
Ovary 
Prostate 
Testis 
KUB Tract 
RE System 
Thyroid 


Other 


ALL 


zation to toxicity produced no improvement in the electrocardiogram or clinical 
status. On April 21 radiotherapy to the anterior and posterior heart was started. 
For the next few days there was no change, but on May 4 pulse reverted to 
normal rhythm and EKG was normal except for evidence of digitalis effect. X-ray 
dosage to this time totaled 425r (in air, skin dose) anterior and posterior. It was 
continued to 1625r each port. Digitalization was discontinued. During August 
1955 the patient had productive cough, wheezing, pulmonary infiltrates by chest 
roentgenogram, abdominal fullness, and ankle edema. She received intravenous 
HN2 followed by maintenance doses of TEM for a few weeks. All these signs and 
symptoms disappeared and the hemoglobin rose spontaneously to normal levels. 
The patient has returned to full activity which included singing in her church 
choir. There was no recurrence of cardiac dysfunction, or other evidence of dis- 
ease activity, at the time of her most recent clinic visit (July 1956). 


To conclude this discussion of the management of incurable cancer 
it may be worth while to consider the magnitude of the problem and 
the frequency with which we can offer palliation. Table I summarizes 
the estimated incidence and curability of cancer in the United States. 
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16.9 67 15.5 4 12.5 
11.5 32 8.7 68 3.7 
25.0 4 24.0 50 12.6 
134.0 17 110.0 43 
19.0 46 26.3 70 15.0 
36.5 55 16.5 87 18 
10.5 24 8.0 55 4.7 
21.7 21 17.3 34 ht 
2.0 25 15 0 12 
21.0 28 15.1 47 1d 
23.8 1 23.6 1 23.6 
25 40 15 ? 
— 31.9 5 22.6 9 20.7 
] 416.3 35 291.6 52 202.8 
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Yasir I1—THE VALUE AND DEFICIENCIES OF CANCER CHEMOTHERAPY. 

ESTIMATED NUMBERS OF NEW INCURABLE CANCER PATIENTS IN THE 

UNITED STATES PER YEAR WHO CAN OR WHO CAN NOT BE PALLIATED 
BY PRESENY ANTI-NEOPLASTIC DRUGS 


Number of Incurable Cases 


Per Year Receiving: 
New Response Rate to 


Incurable Present Chemotherapy Some benefit No benefit 
Origm of Cancer —— from present from present 
Cancer Cases percent reference chemotherapy chemotherapy 


RE System 23.6 90 
Prostate 3 70 
Thyroid 80 
Testis 

Lung 

Breast 

Ovary 

Skin, Mouth, GI 

Uterus, KUB, Other 189.4 


ALL. 291.6 60.4 


* When no reference is listed the tabulated response rate is the author’s estimate based on experience 
of the Chemotherapy Service of Memorial Cancer Center. Cancer incidence and curability figures 
are based on statistics from Connecticut for 1947-51.* 


These figures are based on the 1947 to 1951 statistics from the Con- 
necticut State Cancer Registry* and have been extrapolated to a total 


U.S. population of 150,000,000. The figures for present curability are 
based on five year survivals after subtracting deaths due to causes other 
than cancer. They are probably falsely high because (except for leu- 
kemias) five year survivals are considered as cures. Optimum curability 
rates were estimated on the basis of five year “cures” in those patients 


who had only localized disease at the time of first treatment. These 
figures give an indication of what could be accomplished by present 
curative procedures if cancer detection were accomplished with maxi- 
mum efficiency and treatment initiated promptly. These data indicate 
that the over-all cure rate for cancer is about 35 per cent and the 
greatest cure rate which might be expected with present methods of 
treatment is about 50 per cent. It follows that there are approximately 
300,000 new incurable cancer patients each year and (assuming an over- 
all mean survival time of about two years) over a half-million persons 
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living with incurable cancer at the present time. If these patients were 
distributed equally among the approximately 200,000 registered physi- 
cians in the United States it would mean an average permanent case 
load of three incurable cancer patients per doctor. 

Table IL presents estimated response rates to currently available 
methods of chemotherapy. The sources of these data are indicated in 
the table. In the lymphomas and leukemias, and breast and prostate can- 
cers, the numbers of patients who receive significant palliation is gratify- 
ing, but the duration of palliation is a few years at best and often lasts 
only a few months. Eighty per cent of all incurable cancer patients 
can expect no worth while effect from any type of systemic chemo- 
therapy. 

These figures carry many implications. They emphasize the tre- 
mendous need for research in the fields of prevention, detection, im- 
proved surgery and radiotherapy, and new methods of chemotherapy. 
They are not completely discouraging, for we are entitled to recall 
that almost all the palliative procedures which we now use are the 
products of research of the past two decades. These figures emphasize 
by their very magnitude our obligation as physicians to be aware of 
and to apply whatever palliative measures we do now have. And 
finally, they state indisputably that the management of incurable cancer 
is not a problem for the specialist alone, but is of necessity a problem 


that is encountered by and must be managed by every medical prac- 
titioner. 
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JOHN STEARNS, 1770-1848 
THE ACADEMY’S FIRST PRESIDENT 


BOHN STEARNS personifies the link between colonial and 

modern medicine. Born before the Revolution, of a 

J physician father, he received a rather better than normal 

medical education for the period: Yale College, followed 

pesesesesesesa by apprenticeship to a country doctor, then lectures 

at the Philadelphia medical school under Shippen, Wistar, Rush and 

others. Settling in Saratoga County in 1793, he engaged in extensive 

and laborious rural practice, still in pioneering conditions for he had 

to tie his horse to a tree and cross the Mohawk on a log to reach his 
Dutch settler patients, 

These severe early years laid the groundwork for his life’s work 
Here he observed both the detail and the mass: he learned and promul- 
gated the parturient properties of ergot, treated tuberculosis success- 
fully, studied the prevalence of disease in Saratoga County and croup 
and influenza in Waterford, laying a firm foundation of experience 
on which to form later mature conclusions and to write thoughtful 
papers. 

These years, too, showed him the usurpation of medical practice 
by charlatans and the gross controversies of consultants at a patient’s 
bedside. To counteract these deplorable conditions, Stearns joined with 
two other physicians in attempting to establish a society for combating 
empiricism and quackery and encouraging regular practitioners, Once 
approved by the Legislature, these efforts resulted in the formation of 
20 county societies in 1806 in less than three months and in that of the 
State Society in 1807, with Stearns as the latter’s secretary for the first 
seven years, and president 1819-21. This show of public spirit was 
probably instrumental in sending him to the State Legislature for four 
years, 1810-13. As early as 1812, his services to general education and 
his distinguished attainments in medicine earned him an honorary M.D. 
from the New York State Board of Regents. 

It may be considered fortunate for the Academy that following his 
Albany years he took up practice in New York City at the instigation 
of his former patients, DeWitt Clinton and Daniel D. Tompkins. Here 
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the same power of thoughtful observation (he studied and mapped 
the yellow fever epidemic of 1819-22), much of it among the poor, 
combined with a realization of the continuing unsatisfactory conditions 
of medical ethics, made him a moving spirit among the group of physi- 
cians whe united to combat the situation and in 1847 formed The 
New York Academy of Medicine. This does not mean that the 
Academy would not have been formed without Stearns, but he typifies 
the hard-working regular physician of the time, exerting his influence 
to promote public health education and to counteract ignorance and 
empiricism. Fittingly enough, this faithful worker for the welfare of 
his fellows and the honor of his profession, then in his 76th year and 
dean of the medical community, was elected the Academy’s first presi- 
dent. His qualities as a presiding officer were admirable: a thorough 
knowledge of procedure, ready tact, sound judgment, and _ ability 
for impartial action. 

Deeply religious, Stearns was not only a dedicated physician but 
a devoted husband and father. His letters to his daughter exhibit much 
affectionate moralizing as well as educational ideas in advance of his 
time. “Let nothing interfere with the hours which you devote to 
reading. ... Too many of your sex are always silent whenever any subject 
is started except what relates to fashion, character, or amusements.” 


Stearns’ care for his patients was assiduous throughout his long practice, 


and led, alas, directly to his death. One morning after paring an apple, 
he grazed the skin of his thumb when shutting his penknife. Attending 
a patient with erysipelas soon afterwards, he developed symptoms of 
the disease himself the next day and quickly succumbed. 

Stearns’ importance lies not so much in what he did, but in what 
he was. His achievements in his profession were neither bold nor 
brilliant. But through a long life he devoted himself to the care of 
the sick, to profiting from what he learned, and to advancing the 
interests and contributing to the science of his profession, He was one 
of those who, rooted in a previous era, grew with the times, nourished 
new ideas, and saw the happy advancement of the ideals for which 
he had spent his life. 

Janet Doe, Library Consultant 
The New York Academy of Medicine 


Bull. N. Y. Acad. Med. 


© J. DOE 


THE NEW YORK ACADEMY OF MEDICINE 
POSTGRADUATE WEEK 1957 
(Replacing the Graduate Fortnight of former years) 


OCTOBER 7-11, inclusive 


RESEARCH CONTRIBUTIONS 
TO CLINICAL PRACTICE 


SCIENTIFIC EXHIBIT 


October 2-16, inclusive 


REGISTRATION FEE 


$10.00 for non-Fellows of the Academy. 
Medical Officers of the Armed Services, in uniform, 
will be admitted without charge. 
Interns and Residents will be admitted without charge, 


provided they present letters from their chiefs of service. 


All inquiries and requests for registration should be addressed to: 


Secretary, Postgraduate Week 
The New York Academy of Medicine 
2 East 103 Street, New York 29, N. Y. 
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POSTGRADUATE WEEK PROGRAM—OCTOBER 7 to 11 


OCTOBER 


EVENING LECTURES — 8:30 P.M. 


THE STRUCTURE AND DEVELOPMENT OF VIRUSES 
REVEALED BY THE ELECTRON MICROSCOPE 


Councilman Morgan, College of Physicians and Surgeons, Colum- 
bia University 


IMPLICATIONS OF 60 NEWLY RECOGNIZED VIRUSES 
OF MAN 


Robert J. Huebner, National Institutes of Health, Bethesda, Md. 


CLINICAL ASPECTS OF VIRAL DISEASES 
Robert Ward, New York University College of Medicine 


ASPECTS OF CARBOHYDRATE AND PHOSPHATE 
METABOLISM IN DIABETES 


William C. Stadie, University of Pennsylvania School of Medicine 


FAT METABOLISM IN DIABETES 
Vincent P. Dole, The Rockefeller Institute for Medical Research 


MODERN ASPECTS OF THE DIABETES PROBLEM 


Garfield G. Duncan, University of Pennsylvania School of 
Medicine 


DISTURBANCES OF AMINO ACID METABOLISM 
L. Emmett Holt, Jr., New York University College of Medicine 


CONNECTIVE TISSUES IN MEDICINE AND SURGERY 
Jerome Gross, Harvard Medical School 


CURRENT CONCEPTS OF THE HOMOPLASTY ENIGMA 


Richard B. Stark, College of Physicians and Surgeons, Columbia 
University 


(Contimued on next page) 


POSTGRADUATE WEEK PROGRAM -— continued 


EVENING LECTURES — 8:30 P.M. — continued 


OCTOBER 


1oth POTASSIUM AND THE KIDNEY 
Gilbert H. Mudge, The Johns Hopkins University School of 
Medicine 


RENAL TUBULAR DYSFUNCTION IN CONGESTIVE 
HEART FAILURE 

Louis Leiter, College of Physicians and Surgeons, Columbia 
University 


RENAL EXCRETION OF URIC ACID IN GOUT: MODI- 
FICATION BY URICOSURIC AGENTS IN TREATMENT 
Alexander B. Gutman, College of Physicians and Surgeons, 
Columbia University 


11th CURRENT VIEWS ON THE BIOCHEMISTRY AND 
PHYSIOLOGY OF MYOCARDIAL CONTRACTION 
H. Mead Cavert, University of Minnesota Medical School 


PHYSIOLOGY OF HYPOTHERMIA 
James E. Eckenhoff, University of Pennsylvania Schools of 
Medicine 


THE PRESENT STATUS AND THE PROBABLE DIREC- 
TION OF FUTURE DEVELOPMENTS IN OPEN CARDI- 
OTOMY IN THE CORRECTION OF CARDIAC DEFECTS 
John H. Gibbon, Jr., The Jefferson Medical College 


> 


PANEL MEETINGS — 3:30 P.M. 


7th THYROID DISEASE 
Chairman: Rulon W. Rawson, Memorial Center for Cancer and 
Allied Diseases 


8th ADRENAL GLAND AND ADRENAL TUMORS 
Chairman: Joseph W. Jailer, College of Physicians and Sur- 
geons, Columbia University 


gth MODERN ASPECTS OF HEMATOLOGY 
Chairman: Irving M. London, Albert Einstein College of Medi- 
cine, Yeshiva University 


1oth PRACTICAL APPLICATION OF RADIOACTIVE METALS 
Chairman: Lee E. Farr, Brookhaven National Laboratory 
Hospital 

11th BLOOD PROTEINS 


Chairman: Henry G. Kunkel, The Rockefeller Institute for 
Medical Research 
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Announcing 


ROMILAR 


J Romilar CF brings new comfort and ease 
to your patients with colds and other 
respiratory disorders by providing more 
complete symptomatic control. Romilar 
CF syrup combines the benefits of an anti- 
histaminic, a decongestant, and an anal- 
gesic-antipyretic with the effective cough 
suppressant action of Romilar Hydrobro- 
mide* — the non-narcotic cough specific 
with codeine’s antitussive effect but with- 
out codeine’s side effects. 


Each teaspoonful (5 cc) of Romilar CF 
provides: 

antitussive: Romilar © Hydrobromide* 
Chlorpheniramine Maleate. ... . 1.25 mg 
Phenylephrine Hydrochloride... 5 mg 
N-acetyl-p-aminophenol 


ROCHE LABORATORIES 
Division of Hoffmann-La Roche Inc 
Nutley, New Jersey 


* Brand of dextromethorphan hydrobromide 
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“TOLERANCE...WAS EXCELLEN 


“appears to be the drug of choice 
in the treatment of long-standing edema.”’* 


Demonstrated effectiveness and a low 
incidence of side reactions indicate a 
high order of usefulness for Rolicton 
(brand of amisometradine), the new 
orally effective diuretic agent. 

Relatively infrequent and benign side 
effects make the benefits of effective 
diuresis available to many patients who 
are intolerant to mercurials, sulfona- 
mides and other diuretics. 

Of thirty-six patients studied by 
Settel* most had ceased to take or were 
taking only sporadically “various types 
of mercurial and nonmercurial diu- 
retics orally” because of intolerance or 
ineffectiveness. Uninterrupted adminis- 
tration of Rolicton, on the other hand, 
was well tolerated. Urinary output in- 
creased an estimated 40 to 100 per cent. 
Patients lost from 2 to 9 pounds of 
weight during the first five days of 
treatment. 

Nonmercurial, nonxanthine and non- 
sulfonamide, Rolicton avoids the saw- 
tooth diuresis, the dangers of toxicity 
inherent in mercurial compounds, the 
relative ineffectiveness of xanthine 
derivatives, the undependable action, 
the disturbance to acid-base equilibrium 
and the possible hazard of sulfonamide 
agents in the presence of renal and 
hepatic disorders. 

One tablet of Rolicton b.id. (after 
the first day’s dosage of four tablets) is 
sufficient to maintain most patients 
free of edema. G. D. Searle & Co., 
Chicago 80, Illinois. Research in the 
Service of Medicine. 


Sectioned glomerulus, 
showing folding of the — 
basement membrane 


*Settel, E.: Rolicton® (Aminoisometradine), a New, Nonmercurial 
Diuretic, Postgrad. Med. 21:186 (Feb.) 1957. 
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in Digitalis Therapy: 


If one digitalis agent were 
to be recommended for us 
| adaptability to the many and 
varied clinical contingencles» | 
we believe Digoxin would be wae 
the drug of chore. 
hee 
Lown, B.. and Levine. Current Concepts 
Boston, Little, Brown & Company: 1954, p- 23> PAF 2. 
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These Actions 


@ Psychic sedative 
@ Antiemetic 
@ Antihistaminic 


@ Analgesic and narcotic 
potentiating 


These Uses 


Nausea and vomiting 
Motion sickness 

Surgical sedation 
Obstetrical sedation 
Allergic reactions 

Oral surgery and dental 
procedures 


These 
Areas of Practice 


General practice 
Anesthesiology 
Surgery 
Obstetrics 
Allergy 
Comprehensive Hterature Pediatrics 
Geriatrics 
Dentistry 


Promethazine Hydrochloride, Wyeth 


is availiable on request. 
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standardized calibration 


The reliability of a blood pressure determination 
depends upon the standardized calibration of the 
sphygmomanometer. Similarly, the reliability of 
urine-sugar testing depends upon the standardi- 


zation of the testing method. 


CLINITES 


BRAND urine-sugar test 


STANDARDIZED READING: full color calibration...blue-to- 


orange spectrum long familiar to patients and physicians...clear-cut 
color reactions...unvarying, laboratory-controlled color scale. 
STANDARDIZED “PLUS” SYSTEM: established “plus” sys- 
tem...covers entire critica) range—does not omit %% (++) and 
1% (+++). 

STANDARDIZED SENSITIVITY: Curnirest is adjusted to 
optimal sensitivity...avoids confusing “trace” reactions. 

CLINITEST is a copper-reduction test—a 15-year standard for urine-sugar 
testing “...which is easier than Benedict’s...and more accurate....”" “The 


simplicity. speed and accuracy of the Clinitest tablet reagent make it a 
desirable procedure for quantitation of urinary sugar.” 


references: 1. Carne. S.: Brit. M. J. 2:827 (Oct. 6) 1956. 
2. Giordano, A. S.; Pope, J. L., and Hagan, B.: Am. J. M. Technol. 
22:29. 1956. 
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Functional ‘and Organic Control © 


Gastro-Int stinal | 
Irritability and Tension 


MONODRAL 


TABLETS 
ANTISECRETORY ANTICHOLINERGIC SEDATIVE 


— 
RE 


Protective 


Coating 


in onjunction with Creamalin 


Protective coating and mild ’ 
astringent effect of CREAMALIN q 
promote healing of peptic ulcer. q 


CREAMALIN 


Inhibition of 
vagus nerve by 
MONODRAL with 
MBBARAL results in 
reduction of acidity 
and hypermotility 


DOSE: 


om 2 to 4 teaspoonfuls Cresamemn reamalin liquid — 8 and 16 fl. o2. 


Creamalin tablets — bottles of 
50 and 200. 


liquid or from 2 to 4 Creamalin tame 
lets (well chewed) every two to four 


hours, with a smal! amount of water 


or milk, 
J BORATORIES 
(brand of aluminum hydroxide Monedral (brand of YORK 18, N. ¥ 
Mebara! (brond of mephoborbite!), trodemarks reg, Pat, OF, 


NEER ALUMPNUM RYDROXIDE GEL : 
a 
a FAST ACTING REACTIVE GEL 3 
GECERK 


in arthritis, BUFFERIN: because... 


...in the majority of your arthritic cases BUFFERIN alone can safely and 
effectively provide adequate therapeutic control without resorting to the 
more dangerous cortisone-like drugs. 

... BUFFERIN is better tolerated by the stomach than aspirin, especially 
among arthritics where a high dosage, long term salicylate regimen is 
indicated. 

... BUFFERIN provides more rapid and more uniform absorption of 
salicylate than enteric-coated aspirin. 

...even in the relatively few cases where steroids are necessary, use of 
BuFFERIN will allow proper flexibility for individual dosages. ; 

... BUFFERIN is more economical for the arth- 

ritic who requires a long period of medication. 


... BUFFERIN contains no sodium, thus mas- 
sive doses can be safely given without fear of 
sodium accumulation or edema. 


Each sodium-free BUFFERIN tablet contains acetylsalicylic acid 
5 grains, and the antacids magnesium carbonate and aluminum glycinate. 


Bristol-Myers Company, 19 West 50 Street, New York 20, New York 
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Convenient plastic, 
unbreakable squeeze bottle. 
Leakproof, delivers 

a fine mist. 


Neo-Synephrine® HCl 0.5% 


ANTI-INFLAMMATORY 
Hydrocortisone 0.02% 


ANTI-ALLERGIC 
Thenfadil® HCl 0.05% 


ANTIBACTERIAL 
Neomycin (as sulfate) 
0.6 mg./cc. 


Polymyzin B 
(as sulfate) 


3000 u/ee. A POTENTIATED ACTION for 


_ better clinical results 


LABORATORIES UU 


NEW YORK 13. ¥. 


Neo-Synephrine (brond of 
phenylephrine) ond Thenfodil 
(brand of thenyidiomine), 
trodemorks reg. U.S. Pot Off. 


NEW... intranasal synergism 

y | | 


In spastic and occlusive vascular diseases 


TENSODIN 


Tensodin is indicated in angina pectoris 
and other coronary and _ peripheral 
vascular conditions for its antispas- 
modic, vasodilator and sedative effects. 
The usual dose is one or two tablets 
every four hours. 

No narcotic prescription is required. 
Each Tensodin tablet contains ethaverine hydro- 
chloride (non-narcotic ethyl homolog of papaverine) 


4 grain, phenobarbital 4 grain and theophylline 
calcium salicylate 3 grains. 


Tensodin Tablets 
100’s, 500’s and 1000’s 


Tensodin®, a product of E. Bilhuber, Inc. 


now in cream form 


STEROSAN-Hydrocortisone 


(chlorquinaldol GeIGy with hydrocortisone) cream 


comprehensive control of skin disorders 
infectious dermatoses - contact dermatitis - atopic dermatitis - nonspecific pruritus 


combats infection STEROSAN®-Hydrocortisone (3% chlorquinaldol GEIGY with 
i P 1% hydrocortisone) Cream and Ointment. Tubes of 5 Gm. 
reduces inflammation Prescription only. 
itching and when a nonsteroid preparation is preferred STEROSAN® 
controls i i‘ (chlorquinaldol GEIGY) 3% Cream and Ointment. Tubes of 
promotes healing 30 Gm. and jars of 1 lb. Prescription only. 


GEIGY 


Ardsley, New York 
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Acuromycin V is a new, rapid-acting, oral form of Acuromycin Tetracycline, 


offering benefits superior to those that established Achromycin as a leading 


broad-spectrum antibiotic. Acuromycin V Capsules offer your patients, on 


the average, practically twice the absorption in half the time required by 
older preparations. This increase in clinical efficiency represents a sig- 


nificant advance in the prompt and decisive control of infections. 
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tion - earlier therapeutic blood levels 


ACYCLINE BUFFERED WITH 


ACHROMYCIN V is now available in—CAPSULES. (Pink) 250 mg., 100 mg., (tetracycline HCI equiva- 
lents, phosphate-buffered). SYRUP. Each teaspoonful (5 cc.) of orange-flavored syrup contains 125 mg. of 
tetracycline HCI activity, phosphate-buffered. Bottles of 2 and 16 fl. oz. LIQUID PEDIATRIC DROPS. 
Each cc. (20 drops) contains 100 mg. of tetracycline HCI activity, phosphate-buffered. (Approx. 5 mg. per 
drop). Orange Flavor. Plastic dropper-type bottle of 10 cc. RECOMMENDED BASIC ORAL DOSAGE: 
6-7 mg. per Ib. body weight per day. In acute, severe infections often encountered in infants and children, 
the dose should be 12 mg. per Ib. body weight per day. Dosage in the average adult should be 1 Gm. divided 


into four 250 mg. doses. 


LEDERLE LABORATORIES DIVISION, AMERICAN CYANAMID COMPANY, PEARL RIVER. NEW YORK QD 
*Reg. U. S. Pat. Off. 
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THEO. E. OBRIG, INC. 


specialists in fitting contact lenses 
for more than a quarter century 
Theo. E. Obrig, Inc. fits contact lenses only upon pre- 
scription and under the supervision of a physician. 


Expert in fitting all types of contact lenses including 
Lacrilens® and latest forms of cornea lenses. 


Lacrilens® and corneal type lenses can be worn for long 
periods of time in aphakia. 


Lacrilens® is particularly recommended for all sports 
including swimming. 


Careful attention to referred cases. 


Theo. E. Obrig, Ine. 
49 East 51st Street 
New York 22, N.Y. PLaza 8-0973 


in very special cases 


a very superior brandy... 
specify 


_ HENNESSY 


COGNAC BRANDY 


DOCTORS 


A Prestige Location 


| 


NEW MEDICAL BUILDING 


H Proof h 
Now Renting 84 00" | se ieffelin & Co., New York 


| 
| 
| 
| 
| 
| 
| 
| 
| 
16 EAST 79 STREET | 
(Between Fifth and Madison Avenues) | 
FIREPROOF and AIR-CONDITIONED 
| 

| 

| 

| 

| 


Suites of three and four rooms (and more) 


LABORATORY SPACE AVAILABLE 


Superintendent on Premises 
or call MUrray Hill 3-2773 
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OLEANDOMYCIN TETRACYCLINE-PHOSPHATE BUFFERED 


*Trademark 
tTrademark. oleandomycin tetracycline 


buffered for higher, faster antibiotic levels 
... adds new certainty in antibiotic ther- 
apy ... particularly for that 90% of the 
patient population treated at home or office 
when susceptibility testing is not 
practical— 

Supplied: 

SIGNEMYCIN V CAPSULES containing 250 mg. (ole- 
andomycin 83 mg., tetracycline 167 mg.), phos- 
phate buffered. Bottles of 16 and 100. 
SIGNEMYCINt CAPSULES—250 mg. (oleandomycin 
83 mg., tetracycline 167 mg.), bottles of 16 and 
100; 100 mg. (oleandomycin 33 mg., tetracycline 
67 mg.), bottles of 25 and 100. 

SIGNEMYCIN FOR ORAL SUSPENSION—1.5 Gm., 125 
mg. per 5 cc. teaspoonful (oleandomycin 42 mg., 
tetracycline 83 mg.), mint flavored, bottles of 2 oz. 
SIGNEMYCIN INTRAVENOUS— 500 mg. vials (olean- 
domycin 166 mg., tetracycline 334 mg.), and 250 
mg. vials (oleandomycin 83 mg., tetracycline 167 
mg.); buffered with ascorbic acid. 


Division, Chas. Pfizer & Co., Inc. 
World leader in antibiotic development and production 


(Pfizer) Prizer Lasoratories, Brooklyn 6, N. Y. 
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rHE BULLETIN 


more than 8,823,769 prescriptions attest 


the effectiveness of Ve ral rit Ce 


e lowers blood pressure gradually e induces a sense of well-being 
e negligible, if any, side effects 


Veratrite is particularly suited to the long 
term management of mild and moderate 
hypertension. It improves circulation to 
vital organs, relieves headaches and dizzi- 
ness and induces a sense of well-being 
without excessive euphoria. Furthermore, 
Veratrite now contains cryptenamine — a 
newly isolated alkaloid fraction — which 
lowers blood pressure with unusual safety 
and without annoying side effects. 
Each Veratrite tabule contains: 
Cryptenamine (tannates) 40 C.S.R.t Units *The number of patients treated suc- 
Sodium nitrite 1 gr. cessfully with these prescriptions would 
Phenobarbital Ye gr. fill the Rose Bow! 88 times. 
tCarotid Sinus Reflex 
For prescription economy, prescribe in 100's. To serve your patients today . . . call your 
pharmacist for any additional information you may need to help you prescribe Veratrite. 


IRWIN, NEISLER & CO., DECATUR, ILLINOIS 


PLASTIC AND GLASS EYES 


PROTEIN-BOUND IODINE 
TOTAL IODINE 


PAPER ELECTROPHORESIS 
CATECHOL-AMINES 
STEROID CHEMISTRY 
CLINICAL CHEMISTRY 


BOSTON MEDICAL 
| LABORATORY 
MAGER «& 


Directors 


G U G ELMA N nc. JOSEPH BENOTTI NORBERT BENOTTI 


OVER A CENTURY OF SERVICE 1851-1957 


FRANCESCA M. RACIOPPI, M.D. 
@ PRIVATE FITTINGS 


© PERSONAL ATTENTION | 19 Bay State Road 
@ EXPERIENCE & SKILL Boston 15, Mass. 


CO 6-3402 
120 East 56th St., N. Y. 22 


Telephone Plaza 5-3756 | PROMPT SERVICE 
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Proved Clinically Effective Oral Therapy — 


maintenance regimen may keep patients lesion-free. 


COMPLETE LITERATURE AND REPRINTS 
UPON REQUEST. JUST SEND AN Rx BLANK. 


LIPAN 


LIPAN contain: t & I 
prepare ighly activated, desic- Cc 
cated and defatted whole Pancreas: Pp i Yr Ov, n c. 
Thiamin HCl, 1.5 mg. Vitamin D, WATERBURY, CONN. 


Available: Bottles 180’s, 500’s. 


©Copyright 1956 Spirt & Co. 
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THE BULLETIN 


A new 
periodical 

of unusual 
interest 

to professional 


people 

Best + + 
Articles + 
& Stories+ 


Reprinting, in full, superior ar- 
ticles and stories from literary, 
scientific and industrial journals 
not circulated on the newsstands. 
Contents chosen from nomina- 
tions of magazines’ own editors. 
Cover small-circulation quality 
magazines from A to Y. A in- 
cludes American Scholar, AAUP 
Bulletin, American Editor, Ari- 
zona Quarterly—Y is for Yale 
Review—between them range 
America’s leading journals of 
thought and opinion. Charter 
subscribers enrolled now receive 
Vol. I No. 1 in October 1957. By 
subscription only, ten issues an- 
nually, $4.50 the year, check or 
money order to Best Articles & 
Stories, Inc., 1757 Devon Lane, 
Bloomington, Indiana, U.S.A. 


XXXII 

| 
| 
« 
WHO SUFFERS 
a 
tHE 4 
MENOPAUSE 
: 
“PREMARIN’ 


rece sit 
"Ostivure 


a remarkable likeness... 


DIASAL 


salt without sodium looks like salt... 


Supplied in 2-ounce shakers and tastes like salt... 
8-ounce bottles. 


E. FOUGERA & COMPANY, INC. behaves like salt... 
75 Varick Street, New York 13, N. Y. 


FELLOW PHYSICIANS 


Requests for help for our colleagues in need 
throughout the State are increasing steadily. Will 
you make it possible for us to respond to these 


urgent appeals by sending a contribution to 


PHYSICIAN’‘S HOME 
386 Fourth Avenue * New York 16, N. Y. 
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THE 


BULLETIN 


Herald Square, N. Y. 


Porkchester, Bronx 


White Plains, N. Y. 


Jamaica, Queens 


Flatbush, Brooklyn 


MACY'S PRESCRIPTION DEPARTMENT 


Macy’s respects professional ethics. We carefully avoid dis- 
cussing your prescription, either its ingredients or its use, with your 
patient. You can be assured that all your prescriptions are accurately 
compounded exactly as you write them. And all our preparations, 
made from the finest ingredients obtainable, are carefully checked 
by our supervising pharmacists. 


No wonder so many physicians prefer Macy's Prescription Department. 


For acidosis due to anesthesia — edema 


KALAK 


Counter-Acts 
ANTI-BIOTIC 
Foun 
EACTIONS 


. KALAK is a non- 
laxative, alkaline diuretic 
buffer — side reactions 
from aureomycin — terra- 
mycin — sulfas — penicillin 
are reduced through the 
use of KALAK — KALAK 
contains only those salts NORMALLY 
present in plasma. . . . IT IS BASIC! 


KALAK WATER CO. 
of NEW YORK, Inc. 


207 EAST 37TH STREET 
New York 16, N. Y. 


For acidosis due to nausea — in nephritis 


SATISFACTION GUARANTEED 


Specialists in Plastic and Glass 
Artificial Human Eyes Exclusively 


Referred Cases Carefully Attended 


FRIED & KOHLER, Inc. 


665 FIFTH AVENUE near 53rd Street 


| 


| NEW YORK, N. Y. Tel. Eldorado 5-1970 


? 
XXXIV 
3 
A 
: 
| 
| 
| 
| 


FOR THE ENTIRE RANGE OF RHEUMATIC-ARTHRITIC 
DISORDERS—from the mildest to the most severe 


many patients with MILD involvement can be effectively 
controlled with 


many patients with MODERATELY SEVERE involvement 
can be effectively controlled with 


and NOW for patients with 
SEVERE involvement 


MULTIPLE COMPRESSED TABLETS 


MEPROLONE 


The first meprobamate-prednisolone therapy 


the one antirheumatic, antiarthritic that 
simultaneously relieves: (1) muscle spasm 
(2) joint inflammation (3) anxiety and 
tension (4) discomfort and disability. 


SUPPLIED: Multiple Compressed Tablets 
in three formulas: ‘“MEPROLONE’-5 — 
5.0 mg. prednisolone, 400 mg. meproba- 
mate and 200 mg. dried aluminum hy- 
droxide gel. ‘MEPROLONE’-2— 2.0 mg. 
prednisolone, 200 mg. meprobamate and 
200 mg. dried aluminum hydroxide 
gel. ‘MEPROLONE’-1 supplies 1.0 mg. 
prednisolone in the same formula as 
*“MEPROLONE’-2. 


MERCK SHARP & DOHME 


DIVISION OF MERCK & CO., INC. 
PHILADELPHIA 1, PA. 


*MEPROLONE’ is a trademark of Merck & Co., Inc. 
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Chemotherapy 


| have shown’ that the antimalarial ARALEN phosphate 
produced major improvement in 72% of 294 cases . 
rheumatoid arthritis. Aralen was often successful where 
other agents failed. Remissions often persisted for _ 
many months after therapy had been discontinued. — 


Pain and tenderness relieved, 
Mobility increased. Swellings 
diminished or disappeared. Muscle 
strength improved. Rheumatic nod- 
ules often disappeared, Even severe 
or advanced deformity improved. 
Active inflammatory process usu- 
ally subsided and joint effusion 
diminished. 


Patients felt and looked better. Ex- 
ercise tolerance increased. Walking 
speed and hand grip improved. 


LABORATORY EFFECTS: 


E. 8. R. often fell slowly and hemo- 
globin level rose gradually. 


: 
. 


ANALGESICS AND STEROIDS: 


Requirements usually reduced or eliminated. 


Dosage: Aralen is cumulative in action and requires four to 
twelve weeks of administration before therapeutic effects 
become apparent. The usual adult dose is 250 mg. daily. If 
side effects appear withdraw Aralen for several days until 
they subside. Reinstate treatment with 125 mg. daily and, 
if well tolerated, increase to 250 mg. 


If medication is withdrawn, a relapse, if it occurs, will usually 
be manifest within 3 to 12 months. Resumption of therapy, 


as above, is ger zrally again effective. 


Supplied: 
Aralen phosphate : 250 mg. tablets in bottles of 100 and 1000. 
125 mg. tablets in bottles of 190. 


White for booklet discussing clinical experience, tolerance, 


precautions, etc., in detail. 


PHOSPHATE 


Aralen (brand of chloroquine) 
trademark reg. U.S. Pat. Off, LABORATORIES 


24 steps to a hospital bed 


The commonest task, such as climbing a flight of 
stairs, confronts the angina pectoris patient with 
a fearful question: “Will 1 be able to make it?” 


Exertion leads to attacks ...and fear of attacks 
leads to an increasing restriction of activities. Ulti- 
mately, even the attack-free intervals may lose all 
semblance of normal living. 


Remove the fear factor. In 4 out of 5 patients, 
routine prophylaxis with Peritrate reduces the in- 
cidence and severity of anginal attacks, improves 
abnormal EKG tracings and increases exercise 
tolerance. 


A new sense of freedom restores the “cardiac 
cripple” to a sense of usefulness and participation, 


although he should not now indulge in previously 
prohibited strenuous exercise. 


Peritrate prophylaxis is simple: 10 or 20 mg. be- 
fore meals and at bedtime. The specific needs of 
most patients are met with Peritrate’s five conven- 
ient dosage forms: Peritrate 10 mg. and 20 mg. 
tablets; Peritrate Delayed Action (10 mg.) for 
protection continued through the night; Peritrate 
with Phenobarbital (10 mg. with phenobarbital 
15 mg.) where sedation is also required; Peritrate 
with Aminophylline (10 mg. with aminophylline 
100 mg.) in cardiac and circulatory insufficiency. 


Usual Dosage: A continuous schedule of 10 to 20 
mg. before meals and at bedtime. 


Peritrate’ 


(brand of pentaerythritol tetranitrate) 


WARNER-CHILCOTT 


100 YEARS OF SERVICE TO THE MEDICAL PROFESSION 
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Just 1 or 2 tablets tid. 


e siz years of experience with Pentids in mil- 
lions of patients confirm clinical effectiveness 
and safety 


e excellent results with 1 or 2 tablets t.id. for 
many common bacterial infections 


e may be given without regard to meals 


e economical... Pentids cost less than other pent- 
cillin salts 


Bottles of 12, 100 and 500 


NEW! PENTIDS FOR SYRUP. Orange flavored powder 
which, when prepared with water, provides 60 cc. of 
syrup with a potency of 200,000 units of penicillin G 
potassium per 5 cc. teaspoonful. 


Also available: Pentids Capsules, Pentids Soluble Tab- 
lets, Pentid-Sulfas. 


SqQuiss ap Squibb Quality—the Priceless Ingredient 


*PENTIO’’® 1S A SQUIDD TRADEMARK 
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Williamson 
THE HEALING OF WOUND 


A Symposium on Recent Trends and Studies 
Edited by Martin B. Williamson, Ph.D. 


With contributing chapters by Matthew Taubenhaus, M.D., Leon C. Edwards, 
M.D., J. Engelbert Dunphy, M.D., Harold B. Haley, M.D., David S. Jones, 
MLD., Herbert E. Schmitz, M.D., Hubert R. Catchpole, Ph.D., Herbert J. 
Fromm, Ph.D., Edward P. Marbach, Ph.D., Charles D. Proctor, Ph.D. and 
Robert C. Nordlie, M.S. 


immediate clinical use of the vast amount of biochemical information on 
wound healing provided in this new work. Both the ‘biological’ and the 
‘molecular’ approach are discussed to bring out the viewpoints of both sides. 
Each contributor has stressed his own basic field of interest, yet all contribute 
to each other and the composite work to give the reader a better comprehen- 
sion of all the processes involved in wound healing with overall emphasis 
throughout on clinical applications. The book, of course, covers the most 
: recent significant work and points the direction for future study. Approx. 


250 pp. 5% x 8, 43 illus., In Press, 


LINICAL ELECTROCARDIOGRAPHY 


THE SPATIAL VECTOR APPROACH 
By Robert P. Grant, M.D. 


electrocardiography. It is an extremely practical book because theory is 
held to a minimum and only the necessary conceptual and biophysical ma- 
terial to make clinical applications understandable is included. The unique 
feature of the book is the way the vector method is explained, to emphasize 
the simplicity of this method, and to show clearly how it makes clini-al 
interpretation easier. The volume is written in a form which is understandable 
and useful to persons with absolutely no background in electrocardiography, 
in other words, for true beginners. No mathematical material is presented in 
the work which elementary students could not easily understand. This new 
book eliminates the necessity for memorizing “patterns” of the deflections on 
various leads, thus greatly simplifying the learning of clinical electrocardiog- 
raphy. Approx. 205 pp, 95 illus. 554 x 8%, In Press. 


For your on-approval order — Write to 


RISTON DIVISION, McGRAW-HILL BOOK COMPANY, INC. 


930 WEST 42nd STREET. NEW YORK 36, NEW YORK 


: 
Coming 
November 
Coming 
November 4 


